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Frederic F. Berman, class of'46, 
speaks from experience when he says ... 


“Personal satisfaction and happiness 
within your working atmosphere are among 
the many compensations at U. S. Steel.” 



Graduating with a B.S. in Mechani¬ 
cal Engineering in 1946, Mr. Berman 
first entered the employ of U. S. 
Steel’s National Tube Division’s 

National Works on April 10, 1950, 
in the estimating division of the 
Maintenance Department. 

On May 1, 1951, he was advanced 
to the post of Process Engineer of 
the Maintenance Department. He 
was promoted to Assistant Superin¬ 
tendent of the Maintenance Division 
on December 1, 1951. On January 1, 
1955, he was elevated to his present 
position of Assistant Superintendent, 
Maintenance Department, Shops 
and Services Division. This indicates 
considerable progress within the 
short span of five years. And yet this 
“success story” is typical of the hun¬ 
dreds involving young and ambitious 
engineering graduates who take ad¬ 
vantage of every opportunity to grow 
and progress under the effective 


management training programs 
which are offered by United States 
Steel. 

Today, Mr. Berman has responsi¬ 
bility over Six groups: General Ma¬ 
chine Shop, Shops and Service, 
Masonry Department* Building 
Service Group, Electrical Group, and 
General Labor Department. In the 
various phases organized under these 
groups, he supervises an army of 
1300 men. 

Mr. Berman sums up his philoso¬ 
phy toward his job and co-workers 
in this way: “Working for U. S. Steel 
is similar to the feeling one has for 
family life. Although it is a large 
operation, we are a closely knit 
group. Here there is an atmosphere 
of interdependence. Each man helps 


the other. Likihg what you do is the 
key to a successful career. Personally, 
I like working for U. S. Steel. And 
you just can’t help liking the people 
with whom you are associated here.” 

If you are interested in a challeng¬ 
ing and rewarding career with 
United States Steel and feel that you 
can qualify, we suggest that you get 
in touch with your college placement 
director for further information. 
Also, we shall be glad to send you 
our informative booklet, Paths of 
Opportunity, upon request. Writs 
to United States 
Steel Corporation, 

Personnel Division, 

Room 1662, 525 Wil¬ 
liam Petin Place, 

Pittsburgh 30, Pa. 
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O UR young engineers tell us that one of the best 
things about working with General Motors 
is this — 

Here at GM you live in a big world of vast resources, 
great facilities, important happenings—yet you also 
live in a small world of close friendships and har¬ 
monious relationships. 

For GM—the world’s most successful industrial cor¬ 
poration—is also completely decentralized into 34 
manufacturing divisions, 126 plants in 68 U.S. cities. 

Within these divisions and plants, you find hundreds 
of small, hard-hitting technical task forces consist¬ 
ing of engineers with widely varying degrees of 
experience. 

It follows that our young engineers have the splen¬ 
did chance to learn from some of America’s best 
technological minds. The chance to win recognition 
for achievements. The chance to grow personally 
and professionally. 

Beyond that, they have the opportunity to follow 
their natural bent in an organization that manufac¬ 
tures literally dozens of products, ranging from 


modern aircraft engines to fractional horsepower 
motors—from cars and trucks to tanks and off-the- 
highway equipment. 

Think you have what it takes to engineer a reward¬ 
ing career with GM—as so many thousands of engi¬ 
neers have done? Then ask your College Placement 
Office about arranging an interview 
with the GM College Representative. 

Or write to us directly. 


GM positions now available 
in these fields: 

MECHANICAL ENGINEERING 
ELECTRICAL ENGINEERING 
INDUSTRIAL ENGINEERING 
METALLURGICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
CHEMICAL ENGINEERING 
CERAMIC ENGINEERING 
CIVIL ENGINEERING 


NATIONAL ENGINEERS' WEEK 
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General Motors Corporation 

Personnel Staff, Detroit 2, Michigan 
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Up to 200 awards 

to candidates who qualify for the 
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MASTER OE SCIENCE 


FELLOWSHIP PROGRAM: 


s '4Pn“c^2' / 


Here is an excellent opportunity for out¬ 
standing graduates to obtain their Master of 
Science degrees while at the same time 
acquiring experience in an industrial 
research and development environment. 

Each participant in the Hughes Master of 
Science Fellowship Program may request 
his own graduate school from any one of 
the following six cooperating institutions— 
University of Southern California, Univer¬ 
sity of California at Los Angeles, Stan¬ 
ford University, University of Arizona, Pur- 




due University, West Virginia University. 
Consideration for the awards is limited to 
students who will receive the B.S. degree 
during the coming year in Aeronautical 
Engineering, Electrical Engineering, 
Mechanical Engineering or Physics—as well 
as to honorably discharged members of 
the armed services who hold such degrees. 

During the summer successful candidates 
will work under experienced scientists and 
engineers in the Hughes Research and De¬ 
velopment Laboratories. During the aca- 







demic year they will follow a prearranged 
study and work schedule requiring two years 
for completion of courses leading to the 
acquisition of the Master of Science degree. 

Salaries will be based upon ability and tech¬ 
nical experience—and all company benefits 
available to full-time staff members will be 
accorded. Tuition, admission fees and books 
will be provided. Because of the classified 
nature of the work at Hughes, applicants 
must be citizens of the United States for 
whom security clearance can be obtained. 



For application forms and further details, write: 

Office oj Advanced Studies 
Scientific Staff Relations 


HUGHES 


RESEARCH AND DEVELOPMENT LABORATORIES 
HUGHES AIRCRAFT COMPANY 

Cuhtf City, LosAngths County, California 
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Ov the co\, K this niojiih well, do 
you know what it: is? Where is it on 
the campus? Which way was the 
camera pointing when the picture 
was taken? 

This Is all part of a campus pic¬ 
ture quiz produced by George TX. 
Beadle, chairman of the Caltech Di¬ 
vision of the Biological Sciences. He 
began photographing odd corners of 
the campus about three years ago 
(and we mean odd; ihe picture on 
page 6 gives some indication of the 
lengths to which Beadle went for his 
material). By now Dr. Beadle has 
a stack of about 50 color-slides that 
can baffle some of Caltech’s oldest 
residents. 

A number of student and faculty 
groups have tested their powers of 
observation on the Beadle quiz. In 
general, studeiils come up with bet¬ 
ter scores than faculty, though a 
few individual faculty members have 
dune spectacularly well (Earnest 
Watson, fur instance—professor ol 
physics and dean of Ihe faculty, 
who has been here since 1919; and 
William IN. Lacey, professor of 
chemical engineering, who has been 
here since 1916). So has Wesley 
Hertenstein, director of Caltech’s 
Physical Plant department — who 

CONTINUED ON PAGE 6 
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How else 




At the Belleville, N. J., plant of 
Walter Kidcle & Company, Inc., 
Walt Wagner (left) gets Vice Pres¬ 
ident Paul W. Eberhardt’s views. 






Walt Wagner ? MIT ? 49 ? Tells How 
McGraw-Hill Editors Combine Writing and Engineering 

Meet, Walt Wagner-SB and SM in Business and Engineering Administra¬ 
tion , , . and an editor who never wrote a word far publication before he joined 
McGraw-Hill! Today, barely six years out of college, Walt is near the top of 
his chosen profession as Assistant Managing Editor of FACTORY —the 
McGraw-Hill Publishing Company’s magazine for production-minded en¬ 
gineers and plant-operating executives. 

Let Walt tell you how this successful and challenging career of his came 
about: 


use your tra 




“During my last year at MIT, I often wondered whether 
I could use my background and training in some field 
other than engineering alone. Since FACTORY was one 
of our more important classroom texts, I wrote to the 
editors for guidance. After considerable correspondence 
and meetings with members of the editorial staff, I was 
offered a fob as an editorial assistant on the magazine. 

Why I Like An Engineering-Writing Career 

“There axe many reasons for my liking my career as an 
engineering-writer. After thorough training, the editor 
started me on a couple of major feature stories. Later, 
I was sent to Chicago where, as Western Field Editor, 
I visited more than 100 plants of every type and size. 

“I worked with keen, alert men in front offices and 
inside the plants of America’s leading industries. I was 
right there interviewing for the story, as new industrial 
advances were made. I wrote on new production tech¬ 
niques, new systems, new processes, new labor and 
management ideas. In short—the new frontiers in en¬ 
gineering. 

“In 1954 I was appointed Assistant Managing Editor 
of FACTORY. Today, I work mainly on big engineering 
stories—play a major part along with another Assistant 
Managing Editor, the Editor and the Managing Editor 
in the complete planning of the magazine. 

“That’s the story—and it’s one of the reasons why 
I’m glad I found a way to put my engineering training 
to work for me.” 


gineers, for engineers. Working on any of the 34 McGraw- 
Hill magazines keeps you in constant touch with the 
experimental, the new and the significant. You see the 
over-all view, not a narrow segment of specialization in 
your field. You know whole industries . . . not just a 
small part of one company’s activities. You rapidly 
become a sought after authority—and McGraw-Hill’s 
policy permits outside assignments for editors with 
government projects, industrial associations, and the 
like. 

McGraw-Hill is looking right now for people like you. 
We want engineers who are alert, inquisitive, knowledge¬ 
able. Career opportunities exist in virtually every field 
of engineering as editors with McGraw-Hill, and it’s 
easy to learn what these opportunities are in specific 
detail. Write for your copy of “Successful Careers in 
Publishing at McGraw-Hill”, or tell us about yourself, 
your background, extra-curricular activities, college 
record, summer jobs and career goals. Write to: 

Peter J. Davies 

Assistant to The Editorial Director 
McGraw-Hill Publishing Company, Inc. 

330 West 42nd Street 
New York 36, N. Y. 


McGraw-Hill as a Place to Work 

With McGraw-Hill—world’s largest publisher of busi¬ 
ness and technical magazines—you can work with en- 

McGraw-Hill Magazines 

McGraw-Hill Publishing Company, Inc. 

330 West 42nd Street, New York 36, New York 


overusing Opportunities, 

too! 

tss&r ^ w: 
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Make an appointment through your placement director to sec the 
.ylvama representative on his visit to your campus-and write for 
your copy of ‘Today and Tomorrow with Sylvania 


SYLVANIA ELECTRIC PRODUCTS INC. 
1740 Broadway, New York 19, N. Y. 

LIGHTING • RADIO • ELECTRONICS • TELEVISION • ATOMIC ENERGY . CHEMO METALLURGY 


Beadle at work. 

should. One of the highest scores of 
all, Though, was made by a faculty 
wife who walks her dog around 
cartipils every day. 

fhe highest score ever made on 
the 50-picture quiz was 45. Most 
people get about 25. On pages 24-26 
°f this issue are 13 samples from 
the Beadle quiz, Try your luck. If 
you get 7, you’re good. 

Ori the cow r this month? The 
south entrance to Arms laboratory, 
the geology hit if cling. Been there for 
years. Ever since they put up the 
building. 

Lloyd Tevts, Jr., who wrote “Cal- 
teeh’s Roving Laboratory” on page 
19, is in r purge of the new mobile 
desert laboratory which operates out 
of Palm Springs. \ research fellow 


in biolo< 

re. Lloyd TVi is i- a zoology 

graduate 

of the t niversitv of ( ;) li- 

lortiia al 

t Berkeley. He lias managed 

1- 1 V. O! t 

outdoors most of his life . 

h ■ -t )l 

1 ( s Hastings Vatura. 1 

History 

Re-enation in Monterey 

County : 

then in the Sierra Ve\aria. 

where he 

made studies of a particu- 

lar deer 

herd for the Museum of 

Vertelirate Zoology at Berkeley; next 

in the Sit 

?rra Nevada and the Trinity 


River country, studying the influence 
of rodents on reforestation for the 
f . S. forest Service arid the Univer¬ 
sity of California at Daym 
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L. K. Edwardi (center ). advanced design and systems 
analysis department head, discusses launching of j ballistic 
missile with W, P. Gruner (left), head of weapons systems 
integration, and Systems Analyst G, W. Flynn. 


the creative approach to MISSILE SYSTEMS ANALYSIS 


There are few areas in which engineers and scientists can apply 
their abilities so broadly as in Lockheed® concept of systems 
analysis. Lockheed systems analysis staff members engage 
importantly in virtually every phase of missile preliminary design 
and development as they: 

■ tormuiut er h teat 

■ perform original analyses when problems defy conventional 

handling 

■ coordinate analytical activities among different departments 

Because Lockheed is involved primarily in frontier activities, its 
systems analysis emphasis is on new approaches, new techniques, 
new ideas. It is work that calls for flexible, creative minds. 


MISSILE SYSTEMS DIVISION 


research ana enginee • nt? staff 


LOCKHEED AIRCRAFT CORPORATION 


Positions are open in systems analysis and virtually every field, 
of engineering and science related to missile systems. 












GIRLS, GIRLS, GIRLS 


A progress report on the female population in the Caltech student body 


C ALTECH BROKE a long-standing tradition when it 
admitted its first female student in 1953. There 
had been ladies in the school in the days when it was 
a coeducational institution known as Throop Univer¬ 
sity arid Throop Polytechnic Institute, of course; in 
fact, there was even a department of domestic science 
in those days. But after the move to its present campus 
in 1910 the Institute began to concentrate on engineer¬ 
ing, and science, and men only. 

It was an extraordinary situation that caused Dorothy 
Arm Setnenow to apply for graduate work in chemistry 

at Caltech in 1953.and it took extraordinary action by 

the Caltech faculty arid hoard of trustees to admit her. 

M iss Semenovv was at MIT at the time, doing graduate 
work under the direction of John 1). Roberts. When Dr. 


Roberts accepted a position at Caltech as professor of 
organic chemistry, Miss Sernenow asked to he transferred 
here with him so that she could continue with her re¬ 
search. It took a change of Institute policy to grant her 
request. 

The admission of Miss Sernenow didn’t exactly break 
the log-jam and flood the campus with women; the en¬ 
trance requirements that were set for female graduate 
students took care of that. The Institute accepts only 
l: women of exceptional ability who give promise of great 
scientific contributions,” and, before she can enroll, a 
woman has to get the approval of the committee on 
graduate study, and of the academic division in which 
she intends to work. With restrictions like this, it is 
not surprising to find that only five women graduate 



Mrs. Elizabeth BeHa.nl 
second woman graduate 
student to be accepted at 
Caltech 
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students have been udinilted to Caltech to date. 

Miss Semenow, who got her PhD in 1955, is now 
teaching chemistry at Pomona College. Mrs. Ellen Smith 
Thomas was the second woman to receive a degree. A 
graduate of the University of Oklahoma (where she 
got her BS "with distinction” in aeronautical engineer¬ 
ing. in 1952) she entered Caltech in the fall of 1955 and 
received her MS in aeronautics in June, 1956. She is now 
a designer with the Aerojet-Genera! Corporation in 
Azusa. 

There are three women graduate students at Caltech 
thisyear—Mrs. Elizabeth Bertani and Miss Jeanne May- 
field in biology, and Miss Florence Kaulf in geology. 

Elizabeth Bertani has been here since 1954- -which 
means she was the second woman graduate student to 
be: accepted at Caltech. A native, of East Chicago, Indi¬ 
ana, she did her undergraduate work at the University 
of Michigan, and got iter BS “with distinction” in 1953. 
She started out in college with the intention of becoming 
an Ml), tiler father, and one of her two brothers are 
MB’s; tire other brother is a physicist.) Between her 
sophomore and junior years, though, Betty took a sum¬ 
mer job in the bacteriophage laboratory at Michigan, 
and thereupon decided on a career in virology. 

Betty began her graduate study at the University of 
Illinois, under S. E. Luria, professor of bacteriology. 
There she met Giuseppe Bertani, a research associate at 
the University, and a co-worker in the bacteriophage 
laboratory. They were married itt 1954, and when her 
husband accepted an appointment at Caltech a., a senior 
research fellow in biology, Betty applied to continue 
her graduate studies here. She is here on a National 
Science Foundation fellowship, working under Max l)el- 


bruck, professor of biology. Her thesis in preparation 
concerns problems of lysogeny—the study of temperate 
viruses. If all goes "ell, Betty should get her PhD this 
June, after which she hopes to work in the field of basic 
research on viruses. 

Ivan Jeanne Mayfield is the biology division’s second 
woman graduate student. She: was lured here, after a 
year of graduate study at Stanford University, by the 
work of Roger Sperry and his group in psychobiology. 

Jeanne (she doesn’t use that first, name anymore— 
especially around here, Ivan, it turns out. is her father’s 
name, but the only reason Jeanne inherited it was that 
her mother thought: it sounded so nice with Jeanne) was 
born in Whitehall, Montana. The Mayfields moved to 
California when Jeanne was quite young and she went 
to Chino High School and jo Pomona, where she major¬ 
ed in biology, was elected to Phi Beta Kappa, and gradu¬ 
ated sunima cum laude. 

Jeanne went to Stanford to do undergraduate work 
in the department of embryology, tinder Victor C. 
Twitty. Her studies there were on the development of 
the nervous system of salamanders, but after spending 
some time with these creatures, she developed an inter¬ 
est, in studying the higher processes of the central ner¬ 
vous system. As a result, she abandoned her durable hut 
dull-witted salamanders and came to work at Caltech 
under Roger Sperry, professor of psychobiology. 

Here, Jeanne maintains a collection of highly intelli¬ 
gent fish. By enticing them with food, she has taught 
them to tell the difference between different colors and 
even different patterns. One of her smartest pupils is an 
Astronotus —a tropical fish called Oscar for short—which 

CONTINUED ON PAGE 12 


Miss Jeanne Mayfield, 
second woman 
graduate student in 
biology 
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e for the 

"SMALLEST BUSINESS” 

Miniature Precision’s line of miniature and sub¬ 
miniature bearings includes more than 500 different 
types and sizes. The smallest of the bearings shown 
with the push pin has an outside diameter of l/10th of 
an inch; is 3/l00th of an inch thick, and has a 
l/40th inch bore. 


MINIATURE PRECISION BEARINGS, INC., KEENE, N. H. 


another modern plant 
equipped with JENKINS VALVES 


Architect and Engineer: 

ANDERSON-NICHOLS & CO., BOSTON, MASS, 

General Contractor: 

R. E, BEAN CONSTRUCTION CO., INC., KEENE, N. H. 
Plumbing Contractor: 

STICKNEY PLUMBING & HEATING CO., KEENE, N. H„ 

Heating & Air Conditioning Contractor: 

ROYAL STEAM HEATER CO.. GARDNER, MASS. 



JENKINS 


Ball bearing assemblies so tiny that 500 can be carried 
in a thimble; held to tolerances so precise they meet 
the highest standards for radar mechanisms, gyro¬ 
scopes, precision instruments — this is the “small 
business” in which Miniature Precision Bearings, Inc,, 
is a specialist. 

This company's fine new plant, located in the foot¬ 
hills of New Hampshire, was planned with the same 
critical appreciation of mechanical efficiency that typi¬ 
fies their product, Jenkins Valves were selected for 
dependable control of pipelines providing compressed 
air, steam, water, air conditioning and other services. 
Confidence in the extra measure of efficiency and 
economy of Jenkins Valves is shared by leading archi¬ 
tects. engineers, and contractors, and by more and more 
managements concerned with future operating costs. 

For new installations, for maintenance, in any plant 
— large or small — the Jenkins Diamond is the time- 
proved guide to lasting valve economy. Jenkins Bros., 
100 Park Ave.. New York 17. 


SOLD THROUGH PLUMBING-HEATING AND INDUSTRIAL DISTRIBUTORS 
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N ORTON city, the largest single indus¬ 
try in Worcester, Mass, and the 
world capital of the abrasives industry, is 
a big bustling community of thousands of 
skilled workers. 

It is still growing. Yet one thing is cer¬ 
tain. Norton City will never be too big for 
the men arid women who compose it — 
never so large that they will feel lost 
among so many others. 

Because the Norton success story is 
made up of countless individual success 
stories, in which opportunity for all is 
the ever-present theme. 

Your Own Success Story 

can have no more favorable or congenial 
background than you’ll find at Norton 
City. For Norton, as the largest manufac¬ 
turer of abrasives and related products, 
serves not only every manufacturing 
field but supplies materials for the great, 
modern developments of nuclear science 
and jet arid rocket propulsion. 

That is one reason why your oppor¬ 
tunities are practically unlimited at 
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Norton — with training, facilities and 
surroundings planned to give all possible 
encouragement to individual progress. 

Engineering At Norton 

offers many inviting opportunities — 
particularly in the mechanical, chemical, 
ceramic and industrial fields. Research 
and development offer constant chal¬ 
lenges to Norton scientists, and this 
company’s long record of"firsts”in tech¬ 
nical advancement is proof of how suc¬ 
cessfully these challenges have been met. 

Other attractive openings here are in 
technical sales, finance and administra¬ 
tion. In planning your own future — 
technical, business or a combination of 
the two — you will do well to consider 
tire established leadership and far- 
ranging scope of the Norton world-wide 
organization. 

Let’s Get Acquainted 

The new illustrated brochure "Your 
Future With Norton ” tells you a good 
deal about Norton City. It describes the 


products made there and what they’re 
used for. It charts the Norton organiza¬ 
tion on the world map. .But best of all, it 
gives you an insight 
into the lives of 
Norton folks, at 
work and at play. 

Write for your free 
copy to Director of 
Personnel, Norton 
Company, Worces te r 
6, Massachusetts. 

^NQRTONJ I 

ABRASIVES 

CHakinq better products... 
to make your products better 

NORTON PRODUCTS; Abrasives • Grinding 
Wheels • Grinding Machines • Refractories 
BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones * Pressure-Sensitive Tapes 
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Girls 


CONTINUED 



Miss Florence Raulf, 
Caltech’s first 
woman graduate student 
in geology 


learned to differentiate between yellow and green in 
only six days. One oF her most willing subjects is a blue 

gill—a wild fish.which refused to eat for a whole 

week when he first came to the lab. Then Jeanne put a 
female swordtail in the bowl next to him. For a few 
days the blue gill sulked on the bottom of his tank, 
sullenly watching the swordtail eat regular meals, then 
final!' gave up the fight and started feeding. Bv now 
he jumps for food whenever Jeanne comes near his tank. 

Jeanne discovered after she got here that, she was 
inadequately prepared in mathematics, so she is plug¬ 
ging away at correspondence courses from the Univer¬ 
sity of California in calculus and physical chemistry. 
Added to her full Caltech schedule, these courses give 
her a fairly solid program—i.e., one that would knock 
out a good many mere males. Though there is hardly 
time to look ahead right now, Jeanne expects to get her 
PhD in the spring of 1958, and then to do research in 
the field of memory. 

Florence Raulf is Caltech's first woman graduate 
student in geology. While she was still an undergraduate 
at Brooklyn College, Florence joined the Ur Force with 
the idea of doing weather forecasting. After three-arid-a- 
half years, she left the service with no further interest 
in -weather forecasting, a solid training in cartographic 
drafting, arid a great enthusiasm for geochemistry. This 
meant a lot of concentrated science and mathematics, 
and Florence continued her education in night school 
all the time slie was in the service; then, when her duty 
was up, she went bark to college. She graduated magtta 
cum Iaude, 

When it came to picking a graduate school, Florence 


concentrated on western ones because she Wanted to 
learn more about West Coast geology. She hadn't given 
any thought to applying to Caltech though, because she 
thought it was all-male until she saw a newspaper pic¬ 
ture of Dorothy Semi now getting her historic degree. 
That did it. Florence got a catalogue, found she had the 
requirements for admission, and. entered Caltech last 
fall. After she gets her PhD in a few years, Florence 
wants to go into teaching. 

A girl geologist is a rarer avis at Caltech than a girl 
biologist or chemist; those departments have always 
had women research assistants, laboratory workers and 
so on. As a result. Betty Bertani and Jeanne Mayfield 
haven’t had to waste any time fighting for equal rights. 
In fact, about the only time Jeanne is aware of this 
being a male stronghold is on registration day, when 
the idea is brought home to her rather forcefully as she 
lines up with the other students. “You feel something 
like a Martian." she savs simply. 

Florence Raulf is having to break the ice for women 

in the geology division-.which has always, been pretty 

flamboyantly male. Probably the thickest ice Florence 
encounters is on field trips. These are. traditionally, no 
place for a woman—-so, when Florence goes ori them, 
she has to try to haul as much of the equipment and to 
maintain the same breakneck pace as the other students. 
The results are something less than spectacular. “On 
field trips,” Florence says philosophically. “ [ don’t see 
much of the other students—I’m all the time dragging 
along 50 feet behind them.” 

She'll catch up with them yet though. Girls are here¬ 
to stay. 
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Refining metals to perfection 



ENGINEERS AT WESTINGHOUSE FACE CREATIVE 
CHALLENGES LIKE THIS EVERY DAY 

Preparing superpure titanium and other hard to- 
get metals was a tough problem, but Westinghouse 
scientists solved it. Their method, called cage- 
zone refining, uses an unusual method to melt a 
bar of metaJ while the meta] acts as its own cruci¬ 
ble, preventing contamination by a container. 

Westinghouse offers you the opportunity to 
work on similar stimulating, challenging projects. 
Investigate career opportunities at Westinghouse, 
where the big expansion program means real 
chance for growth and progress for Electrical, 
Mechanical, Chemical or Industrial Engineers, 
Physicists, Mathematicians and Metallurgists. 

In this one diversified company, you can do the 
kind of work you prefer . . . in the field of your 
choice—radar, decision devices, automation, elec¬ 
tronics or nuclear energy. There’s plenty of room 
at Westinghouse to move around—and up! 

Million-dollar Educational Center offers a com¬ 
plete training program, and Master’s and Ph.D. 
degrees can be earned at company cost at 22 
colleges and universities. 

Have your placement officer make a date for 
you now with the Westinghouse Interviewer, 
who will be on campus soon. Meanwhile, write 
for Finding Your Place in Industry, and 
Continued Education in. Westinghouse. 

Write: Mr. S. H. Harrison, Regional Educational 
Co-ordinator, Westinghouse Electric Corpora¬ 
tion, 410 Bush Street, San Francisco 8, Calif. 

~T • % 0-10300 

Westinghouse 
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STUDENT LIFE 


WHAT'S A COLLEGE WITHOUT TRADITIONS? 


A Senior takes inventory of Caltech’s traditions 
—and discovers an unmistakable trend 


S ITTING IN THE LOUNGE in the late afternoon, a 
magazine lying unobtrusively in his lap, the Senior 
thought of traditions. 

ft was a natural thing to he thinking about after what 
had just been going; on a moment ago. There had been 
a freshman, reading the same magazine, wearing cords. 
The frosh, who was a pretty good boy at that, had been 
the only freshman in the lounge at the time, and had 
read along, completely oblivious of the small knot of 
upperclassmen which began to form around him. 

The upperclassmen, in a group effort to be subtle 
as well as funny, talked among themselves in loud 
voices. “Some guys around this school just don’t have 
any respect for traditions.” “Isn't that the truth?” 
“Freshmen especially. You'd think they didn’t care at 
all.” “What’s a college without traditions?” 

Gradually the little group of upperclassmen grew, all 
of them staring at the unfortunate freshman, who still 
read, in blissful ignorance of his impending fate. More 
and more upperclassmen chimed in with comments that 
became more and more explicit about the value of old 
traditions. 

Suddenly their victim became conscious of the circle 
that had formed around him: in a belated flash of in¬ 
sight. he realized that they were talking about him. 

Well, the conclusion of the episode was swift arid 
simple. His cords resting intact but Unoccupied in the 
upper branches of the courtyard tree, a freshman learn¬ 
ed the value of old traditions. 

Rut several little details of the incident had started 
the Senior to thinking. 

In the first place, it turned out that the frosh had 
never even heard, of a tradition about only seniors wear¬ 
ing cords. 

Irr the second place, when, two years earlier, one of 
his classmates had tried to wear cords to lunch in the 
house, the Senior had been helpless to protect his buddy 
as a swarm of at least 20 then-seniors had fallen upon 


him and torn the pants into little pieces. The contrast 
was evident. 

To the Senior the whole thing was symptomatic of 
a trend which seemed to be sweeping the campus and 
the students, wiping clean the old rough, rowdy, goofy, 
devil-may-care Caltech life and replacing it with a kind 
of scientific sterility, based on certain logical premises: 
don’t do that, somebody might get hurt; don’t do that, 
somebody’s trying to study; don’t do that, somebody’s 
going to have to pay for it. 

When the Senior had been a freshman, lie had been 
part of a screwy, reckless student body that had an 
individuality which could neither be predicted nor sup¬ 
pressed. He and his buddies had played tag with the 
police for a week, stealing boxes from grocery stores 
at night, then marching down Colorado Street in their 
pajamas; they had waterfought, room-stacked, and 
election-rallied with men who knew that sortie of their 
number were going to flunk out but who thought it was 
worth it. with men who believed that self-expression was 
sometimes worth the price of ostracism, arid—he had to 
admit it—With a lot of merl who never actually thought 
much about it but just went out to have, a blast. 

Now the Senior felt a gnawing away at this old wav 
of things, felt a different spirit in the student body, a 
spirit which he had heard some philosophical friends 
of his call the symptom of the decay of Amciiea, the 
spirit of dorit-rnight. Don‘.I be noisy; .sornehndv might 
be trying to sleep. Don't go raise bell over at 0*v: 
you might flunk out. Don’t steal boxes; you might get 
caught. Don't do this; you might he sorry. Don’t do that; 
somebody might not like it. 

Of course, there uax always somebody trying to sleep: 
there mis always somebody flunking out. and so on. It 
was a question of values. 

Mentally, the Senior took a little inventory of the old 
traditions. 

There were still Watertight*, although somebody had 
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tried to pas* a rule that upperclassmen couldn’t parti¬ 
cipate. There was still room-stacking and lock-picking, 
although most of the experts had graduated. There was 
still a Ditch Day, although there were a lo! of titles 
now ahoul preventing property damage, which the 
Senior had to admit was a pretty good thing—especially 
for him. There was still a brake drum and there was 
still a brass spittoon, both having survived periods of 
near-disaster. There were still barn dances, with crew 
and flamers. There wtas maybe going to he a TJiroop 
Chib Stag this year. 

Bui the Pajaniarinu was a* dead as last year’s bonfire, 
as completely forgotten as last year’s basketball scores. 
The night raids on orange-crate stockpiles were extinct. 
The poker game had graduated. There was hardly a 
single veteran living in the houses. Everybody except 
seniors, it seemed, used the Senior Bench; sophomores 
didn’t know what it was. And the frosh didn’t know 
about cords. 

The trend was unmistakable and its progress was ir¬ 
resistible. This year they were going to clean up the 
election rally. Next year might he the last year they 
raided the Oxy bonfire, or the year that they abandoned 
the mountainside T to be overgrown and disappear, or 
the year that the seniors decided that Ditch Day wasn’t 
worth it. The year after that might he the year the brake 


drum was permanently retired, or the year that water- 
fights were outlawed. 

To the Senior, the old recklessness had always called 
up a conflict in values. It was the individual vs. society, 
so to speak. As society, he wanted it quiet in the alleys 
after 10:30; as an individual, he wanted to screw 
around when he felt like it. As society, he didn’t believe 
in stealing boxes; as a minority group, he wanted to 
have a bonfire. 

Usually, though, this little idea of the spirit of don’t- 
might would be the basis of his decision. It was better 
to live in a society where people could screw around at 
midnight if they felt like it (at least occasionally!), 
even at the price of a little lost sleep. It was worth it lo 
live in a society where kids could have bonfires, even 
at the price of quite a few boxes. 

This was the hard way to look at it. because it meant 
that there were rio set rules for conduct, no fixed Jisl 
of things not to do. The spirit of don’t-migbl was the 
easy way out, hut the Senior was afraid to think of 
where it ultimately led. 

The Senior put the magazine aw'ay and walked up 
to his room to dress for dinner, wondering what he’d 
do the next time some frosh was wearing cords. 

—Marly Tangora '57 


INDUSTRIES THAT MAKE AMERICA GREAT 

TRANSPORTATION .. . 
FREEDOM’S GIANT 



We sometimes become so bemused with 
its astronomical facts and figures that we 
are apt to regard the transportation in¬ 
dustry as an end in itself. 

But transportation has grown into a 
giant because it represents the translation 
into reality of some basic precepts of de¬ 
mocracy . . . freedom to think, freedom 
to buy and sell, freedom to move about 
as we please. The resultant interchange 
of ideas, people and goods has inevitably 
Jed to the development of large-scale, 
efficient transportation. It is thus no ac¬ 
cident that history’s greatest democracy 
should also have history’s greatest trans¬ 
portation system to serve it. 


The transportation industry itself has 
never lost sight of its basic origins. Cogni¬ 
zant of its responsibility to the nation, it 
has always reinvested large amounts of its 
earnings in plant expansion, in engineer¬ 
ing, in research—all for the development 
of better and more efficient methods, 
machines and conveyances. That is why 
American cars, planes, ships and trains 
are able to supply their services so effi¬ 
ciently and abundantly. 

The science of steam generation for 
power, processing and heating in the 
transportation industry has likewise kept 
pace with the demand for greater effi¬ 
ciency. B&W, whose boiler designs power 


such giant vessels as the S. S. United 
States, continues to invest large amounts 
of its own earnings in research and en¬ 
gineering to discover better ways to gen¬ 
erate steam for ships and trains, for 
power plants and factories. The Babcock 
& Wilcox Company, Boiler Division, 161 
East 42nd Street, New York 17, N. Y. 
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A glowing steel ingot arid a room-cooling air conditioner are at 
opposite ends of anybody’s thermometer —yet Allied Chemical 
is concerned with both. 

It's as simple as this: The heart of the air conditioner is the 
refrigerant. In this case, it's Gexf.tRON. a product of our Gen¬ 
eral Chemical Division. This same Division also supplies the 
acids used in the processing of steel. 


A sister Division, Sernet-Solvay, supplies foundry coke and 
designs and constructs the famous Wilputte Coke Ovens for 
steel and other industries. Many more examples could he drawn 
of how the Company’s seven producing Divisions arc- allied. 
Their products—more than 3.000 of them—are so basic that 
it would be hard to find a home, farm or factory in America 
that they do not serve in one way or another. 


Allied is constantly striving to find m w ways to serve your 

needs better. 


TRADEMARK PRODUCTS INCLUDE: 

Tan/ia Road Tar * National Biological Stains - Semet-Solvay Coke * Solvay Vinyl Chloride 
Genetron Refrigerants • Koreon (One-Bath Chrome Tan) • Procadian Urea Feed Mixture 
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HISTORIC MOME 


by RICHARD P. FEYNMAN 


Experiments at Columbia 
University have now proved 
one of the basic laws of physics 
to be false—the principle of 
reflection symmetry. 

Herewith, some comments by 
a Caltech physicist 
on the importance of this 
radical reversal. 


T HE MOST USEFUL generalizations and the most 
appealing to the human mind are principles of 
symmetry. So the physicist holds very dear the prin¬ 
ciples of symmetry which he has discovered in the basic 
laws of nature. One of these is the principle of reflec¬ 
tion symmetry. It says this: If an apparatus is built and 
operates in a certain way, then another apparatus built 
in every respect reflected (that is, bearing to the first 
in all its parts the relation of right to left hands) will 
behave in precisely the corresponding reflected way. So, 
if Alice really went through the looking glass, she would 
find the world in no respect changed. 

Another way of putting this is to say that in physical 
laws there is no way to define absolute right or left. Of 
course one can use local geography (facing San Fran¬ 
cisco from Los Angeles the ocean is on the left)—but 
imagine trying to tell a being on another planet (who— 
suppose—can see nothing we can see or point to) which 
side your heart is on. 
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Aon might object that right hand rules are used in 
magnetism, for example. The north pole of a magnet 
formed by a coil through which a current flows can be 
determined by using a rule involving one hand. Alice 
in the looking glass would call it a south pole, but that 
makes no difference, for if she went on figuring which 
way wires would be moved by the magnet, she would 
have to use her rule again and would come out cor¬ 
rectly. In olher words, north and south magnetic poles 
cannot be defined absolutely either (except by geo¬ 
graphy again). In the reflection symmetry the pole 
names would be interchanged. 

All the laws discovered until a few weeks ago con¬ 
formed to the principle—electricity, magnetism, gravity, 
atomic physics, nuclear physics, etc. Bui recently' two 
experiments have been performed to show that it is 
false. 

Mi ss C. S. Wu, at Columbia University, in collabora¬ 
tion with Ambler, Hudson, and Heyward of the low 
temperature laboratory of the Bureau of Standards, de¬ 
lected eleclrons which were emitted by radioactive 
cobalt nuclei (of atomic weight 60) when these nuclei, 
which act as little magnets, were lined up in a strong 
magnetic field at low temperature. They found more 
electrons were emitted toward the north pole of the 
magnet than the olher way around! This permits an 
absolute definition of the north pole of a magnet, namely 
ibal toward which Cobalt 60 emits its electrons prefer¬ 
entially. It violates reflection symmetry. 

Vie can tell our being on the other planet to try the 
experiment and find the north pole of a magnet. Then, 
if he has made a model of a man and wants 1o know 
where to put the heart, we tell him this way: Set the 
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model so the cobalt emits the electrons foot to head (so 
that the magnetic field goes head to foot), then let a 
current of electrons in a wire go from the face to the 
back of the head. The wire will be pushed to the left, 
where the heart goes. 

Another experiment performed by Garwin, Lederman, 
and Weinrich with the cyclotron at Columbia shows the 
same breakdown of reflection symmetry a little more 
indirectly. They measured electrons emitted by mu me¬ 
sons (a particle 210 times the mass of the electron) and 
found a similar directional effect. But here the mesons 
weren't lined up by a magnetic field—they must have 
been produced spinning around an axis in their direction 
of motion. In this case the production process (the dis¬ 
integration of another particle, the pi meson—276 times 
as heavy as an electron—yields the mu meson) must also 
violate reflection symmetry. So, in the last weeks we 
have found three processes which are not symmetric for 
reflection—the disintegration of Co 60. the disintegra¬ 
tion of pi into mu, and of mu into electron. 

The story behind these experiments is interesting. 
Among the new strange particles recently found there 
were two—one called the tau, which disintegrated into 
three pi mesons; the other called the kappa, which 
disintegrated into two pi mesons. 

The tau and the kappa had the same charge, the 
same mass within the accuracy of measurement (2/10 
percent), the same lifetime before decay, and were 
always produced in the same proportion. This series of 
coincidences could easily be explained if the tau and 
kappa were actually one and the same particle, but this 
possibility was disproved by invoking the law of reflec¬ 
tion symmetry. In quantum mechanics it has a conse¬ 
quence called the conservation of parity, and it would 
violate this law if the same particle could disintegrate, 
in the manner found, into three and also into two pi 
mesons. 

Repealing the law 

At a conference on these matters last April in 
Rochester, Martin Block, an experimenter from Duke 
University, made the suggestion that all these miracu¬ 
lous coincidences would disappear and the (apparently) 
two particles could be one by giving up the cherished 
law of reflection symmetry. In the intervening months, 
C. N. Yang of the Institute for Advanced Study at 
Princeton University, and T. D. Lee of Columbia Uni- 
versify studied this possibility extensively arid proposed 
a number of experiments to test it. These were two of 
the proposed experiments. Parity is not conserved; re¬ 
flection symmetry is indeed untrue. 

Yang and Lee and, also, L. Landau in Russia, have 
made a special suggestion to describe the way that the 
symmetry may be lost. They point out that in each case 
(Cobalt 60, the pi decay, and doubly in the mu decay) a 
neutrino is emitted. Perhaps the culprit is the neutrino. 
Neutrinos carry spin angular momentum and previously 
(to preserve reflection symmetry) were assumed to be 


capable of spinning right or left around their direction 
of motion. Yang and Lee suggest that they can in fact 
only spin one way (say clockwise, as they approach). 
So far, all of the data of Wu et al, and of Garvvin and 
Lederman, can be interpreted this way. Soon further 
tests will he made. 

But this eannot explain all cases of the failure of the 
law, or otherwise we are back where we started, for 
there is no neutrino involved in the decay of the tau 
(or kappa). 

What next? 

Where do we go from here? We have many sym¬ 
metry laws, and all become suspect now. We recently 
had a confirmation of one (called charge symmetry) 
with the discovery of the anti-proton. Each particle has 
a counterpart in nature, with all properties the same 
but with some signs reversed (for example, electrical 
charge). When the two meet they annihilate each other. 

Electrons have, as counterpart, positrons—discovered 
by Carl Anderson here in 1932. Protons and neutrons 
have anti-protons and anti-neutrons, respectively. Corres¬ 
ponding to ordinary atoms one can imagine anti-atoms 
(with the protons, neutrons and electrons replaced by 
anti-protons, anti-neutrons and positrons), and ordinary 
matter should have a counterpart in anti-matter. The 
law of charge symmetry says that any apparatus built 
entirely of anti-matter should behave the same way as 
its counterpart built of ordinary matter. 

Previously we had four possibilities, all behaving 
alike—the original apparatus; its mirror image; the 
apparatus of anti-matter; and the mirror image built 
of anti-matter. All should have behaved the same, but 
we have now learned that the first two differ. The last 
two must now differ too, but which corresponds to the 
original ? 

The preliminary experiments all indicate that there 
is still one element of symmetry left: the original ap¬ 
paratus and the mirror image of anti-matter should 
agree. That is, the being on the far planet would get the 
heart on the correct side if he is made of the same 
stuff as we, but if he is made of anti-matter, he will 
make his model with the heart on the wrong side if 
he follows our directions. Arid there is no further way 
to tell him whether he is made of the same kind of mat¬ 
ter as we, or of anti-matter. We shall see how long this 
symmetry principle lasts. 

This is an historic moment in physics. During the 
last three decades we have been learning about rriariv 
new things; but not, until now, that an old thing was 
wrong. Now we have to give up a cherished symmetry, 
and nature looks more complicated to us than ever. But 
the great progress always starts by the undermining of 
old ideas, and the loss of this one lets a host of new 
ones out to be tried. We have confidence, judging from 
the past, that what looks like a complication today is the 
first step toward a greater understanding and simplifi¬ 
cation iri the future. 
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The mobile desert laboratory, dwarfed by its research material 


c:altech’s roving laboratory 


by LLOYD TEVIS, JR. 


This new mobile laboratory 
spurs studies of 
how plants and animals 
survive under desert conditions 


T HE EARHART LABORATORY at Caltech is one of 
the outstanding botanical research centers of the 
world. By manipulating artificial conditions of weather, 
its botanists have learned a great deal about, growth and 
reproduction of plants. But although control of environ¬ 
mental factors is essential for solving many biological 
problems, study of life under entirely natural and 
uncontrollable conditions is equally important and 
interesting. 

Towards that end, Caltech recently acquired another 
unique laboratory—one on wheels, especially designed 
for exploring the severe and demanding habitat of the 
desert. Using the facilities of this Mobile Desert Lab¬ 
oratory, investigators are experimenting with an in¬ 
triguing aspect of evolution: the ability of some plants 
and animals to survive the heat, dryness, violent winds 
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and cloudbursts of arid places. 

Because plants were first cultivated in Egypt some 
ten thousand years ago, we might expect to find the 
protype of a desert laboratory in the ancient civiliza¬ 
tions of the Middle East. But the agriculture of those 
days was entirely empirical. 

A related people, the Nabataeans, who, at the time 
of Christ, built an empire in the desert without benefit 
of a Nile, were forced to adopt a more experimental 
approach. In fact, their agriculture—based on a system 
of terracing the wadis or canyons—was so ingenious 
that it is being studied today by archaeologists for pos¬ 
sible application in Israel. 

Coming to the modern era, we find that, although 
there are many botanical field stations in humid areas, 
they are comparatively rare in the desert. This seems 
strange when one considers that nearly a fifth of the 
total land area of the world is arid, and that the desert is 
a particularly favorable habitat for ecological research. 

The challenge of the desert 

Its extreme conditions impose a challenge that is met 
by comparatively few species. The outstanding attribute 
of aridity is accentuated by long droughts or broken 
briefly by torrential and destructive rains; daily fluctu¬ 
ations in temperature are tremendous, winds and sand¬ 
storms violent, sunlight and ultra-violet radiation intense, 
and the soils generally charged with salts. 

Because plants cannot fly away or retreat into burrows, 
as animals do, they often show striking adaptations to 
these extremes. The botanist, Daniel Trembley Mac- 
Dougal, who for many years was director of the famed 
Desert Laboratory at Tucson, once said: 

“ . . . Though we may not recognize it as such, the 
peculiar plant life of the desert is part of the fascination 
for us. The panorama of wind-swept expanses, blazing 
sunlight, and shimmering mirages, all bathed in a swirl 
of heat and color, suggests ari elemental and as yet 
unconquered world. Into this hostile environment, armed 
forms of vegetation have forced their way, showing by 
toughened leaves, indurated stems, and storerl-up water, 
the means by which they have gained a foothold in a 
region so widely different from their ancestral origin 
in the seas ...” 

When Frederick Coville explored Death Valley in 
189 L he was so impressed by the botany of arid places 
that he conceived a plan for a permanent laboratory 
somewhere in the Southwest “to ascertain the methods 
by which plants function under the extraordinary con¬ 
ditions existing in deserts.” 

His plan was accepted by the newly-formed Carnegie 
Institution of Washington, and he and MacDougat were 
asked to select a site for buildings in what was then 
the Territory of Arizona. 

Among the many visitors who came to use the faci¬ 
lities of the Carnegie Institution’s Desert Laboratory 
at Tucson were Eduard Schratz of the Kaiser Wilhelm 
Institute, who investigated the suction tension of desert 


perennials; Henrich Walter, who studied the osmotic 
value of sap; and Dice and Blossom, who compared the 
coloration of rodents with the environment. 

Almost from its inception, the Laboratory also under¬ 
took projects that involved travel to distant places. In 
1905, the rampaging Colorado created a great inland 
body of water 300 miles to the west. This fired the im¬ 
agination of the botanists, who, accordingly, went to 
the new Salton Sea to begin ari investigation, lasting 
many years, of the movements of plants along the 
changing shoreline. 

A study of the Mohave Desert was initiated in 1915. 
Much later, Forrest Shreve, then in charge of the 
Laboratory, undertook a comprehensive survey of the 
entire Sonoran and Chihuahuan Deserts. This project, 
which previously had been impractical because of the 
frequent revolutions that swept Mexico, was designed 
to carry the study of the Tucson plants to their distri¬ 
butional limits—to determine how they had originated 
arid differentiated under the impact, of aridity. But the 
geographical scope was so ambitious that before long 
most of the work of the Laboratory was being accom¬ 
plished far from the home base at Tucson. 

So in 1939, after a fire had destroyed one of the 
buildings, the Desert Laboratory was given tip, and its 
facilities were transferred to the United States Forest 
Service. 

Shreve’s recent monograph. “Vegetation of the Sono¬ 
ran Desert,” published after his death, is a fitting arid 
logical culmination to an impressive list of publica¬ 
tions that stemmed from the Carnegie Institution’s study 
of the desert: over 400 articles, monographs, and books. 

Now that the Tucson Laboratory has long been out 
of existence, we might look at the deserts of the world, 
outside of North America, to see what laboratories are 
in operation today. 

Desert laboratories today 

There are none in Australia and South America. The 
Sahara has two small stations with primitive facilities, 
and there are two in the Kalahari of South Africa. The 
vast Asiatic deserts, from Suez to the Gobi, are a little 
more fruitful in this regard. Israel has three observation 
sites in the Negev and a small laboratory at Beersheba. 
India is establishing a Desert Research Institute at 
Jodhpur. And Russia is experimenting with a number 
of semi-permanent stations, one of which traces the 
effect of sandstorms on vegetation. 

All of these stations or laboratories are small, and 
none of them is strictly comparable to the One at 
Tucson. The Tucson Laboratory was devoted to pure 
science while the others are concerned with economical 
applications. 

In thinking about the need for a center in this coun¬ 
try to continue the traditions of the Arizona Laboratory, 
we notice that in the desert, in particular, the most 
interesting situations are likely to develop far from 
headquarters. The Laboratory at Tucson had hardly 

ENGINEERING AND SCIENCE 


20 




Professor of biology Frits ft ent (right) and lab workers count seedlings that have survived desert temperatures. 


come into being when the Sallon Sea attracted the staff 
members to a distant region, where they had to make 
their studies without the instruments assembled at 
Arizona. 

Again, when Maximov, the Russian plant physiologist, 
visited the Imperial Valley in 1926, he was amazed to 
find the creosote hushes alive after a long period with¬ 
out rain. But. as he wrote with much regret, “The 
absence of . a laboratory in the neighborhood prevented 
my determining the water content of this interesting 
plant when in a condition of permanent drought.” And 
by the time he got to Arizona, rains had fallen—so he 
returned to Russia without ever being able to investigate 
the survival of creosote. 

Desert rains, which so profoundly stimulate the flora 
and fauna, are notoriously local. A single site may be 
dry for years while cloudbursts are frequent nearby. 

In order to overcome difficulties of this sort, which 
are encountered by conventional field stations, Frits 
Went of Caltech has long advocated the construction of 
a laboratory that would be mobile—one which, like the 
nomadic Tibu of the Libyan Desert, could follow the 
rains from place to place. 

His idea was realized last summer. Through the gen¬ 
erosity of Mrs. Austin McManus of Palm Springs— 
whose father more than 70 years ago pioneered that 
now glamorous town in the desert—funds were provided 
for a truck and house-trailer. 

The trailer has been modified into a biological labora¬ 
tory with work tables and instruments, such as micro¬ 
scopes and balances. Since desert conditions require that 
the investigators be comfortable, the kitchen stove, re¬ 
frigerator, hot water heater, and shower have all been 


retained—and for summer operations there is both an 
air conditioner and an evaporative cooler. The utility 
department and key to the whole operation is the truck. 
It carries 500 gallons (or about two tons) of water 
under pressure, a 4000-watt generator, and an air com¬ 
pressor. Because it is equipped with its own electricity 
and running water, the truck-trailer unit is independent 
of a fixed site. 

Known as the California Institute of Technology 
Mobile Desert Laboratory, it is based at the Rancho 
Senora del Lago in the desert near Palm Springs. 

Probably no other area in the world could offer a 
mobile laboratory such a diversity of arid terrain to 
explore. The white sands of the valley floor, bounded 
to the southeast by the Salton Sea and the dunes of the 
Algodones, are rimmed by bajades, canyons, and moun¬ 
tains culminating in the 10,000-foot peak of San Jacinto. 
The only opening from the west, the Gorgonio Pass, is 
a funnel for almost constant, sand-blasting winds. The 
palm oases of the foothills, with their peculiar insect 
fauna, are relicts of a moister age; while the Delta of 
the Colorado has a climate that is one of the driest and 
hottest on earth; and across the Sierra Juarez is a fog 
desert where xerophytes are festooned with moisture- 
loving lichens. Though much of this great land is under 
invasion by the works of man, large areas have been 
set aside for permanent protection—Anza and Borrego 
State Parks, Death Valley, and Joshua Tree National 
Monument in the Mohave. 

At present, the desert is suffering one of the most 
prolonged droughts of recent times. Animal numbers 
are at a low; and many shrubs, which once had grown 
to a fair height, are dead or dying. Under these cireum- 
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stances we are particularly interested to know how spe¬ 
cies of animals and plants survive. 

An obvious and easy animal to investigate is the 
black harvester ant of the genus f 'eromessor. whose 
colonies, although rare, can still be found in the white 
sancl desert. This species depends on seeds for food, yet 
for the last three years there has not been enough rain 
to bring up the annual vegetation; and there has hardly 
been a really good flower year for a decade. 

Robbery pays 

Our method of study is to mark a number of colonies 
and then follow their fate from month to month. And 
we investigate the food that the ants carry to their nests 
by the simple expedient of robbing the workers, ft is 
as though a giant were to post himself outside a super¬ 
market and, with huge tweezers, lease all persons who 
came out until they dropped their bundles. In this way, 
without seriously Upsetting the life of the colony, we 
are able to get a picture of the amount and kind of 
food that it collects every week of the year. 

An interesting supplementary method would be to 
uncover the underground granaries of non-marked 
colonies. But our last attempt had to stop at a depth 
of 12 feet. At that depth, which made further excavation 
impractical, we had not reached any of the main cham¬ 
bers, and the passageway was still spiralling down at 
a steep angle. We did find, however, a small store of 
seeds at 8 feet, and, although it is often said that ants 
bite off the radicles to prevent germination, these seeds 
sprouted when given light and moisture. 

One reason that the black harvester ant digs such 
deep nests is that its temperature tolerance is extra¬ 
ordinarily narrow for a desert insect. In summer, al¬ 
though it may be sluggishly active all night, dumping 
sand and refuse on the middens, it does not forage until 
sufficiently warmed by the sun—around 6 a.m. Then food 
is hunted at top speed, for by 8 a.m. the sand is so 
hot that, the workers have to go below, not to reappear 
again until the cool of evening. If a wind should arise 
while the ants are foraging, all wheel around and hurry 
back to the formicary. 

The more familiar one becomes with the black har¬ 
vester ant the more surprised One is tbnt so sensitive 
a creature succeeds so well in the desert. The one. other 
harvester occupying the white sands, a large red variety 
Of the germs Pogoriomynnvx, would seem fo he better 
surfed, 'll is aggressive, it inflicts a severe sting, and it 
forages all day, even on sand that is 150°F. or hotter. 
Yet its colonies are the least numerous. Should the pres¬ 
ent drought continue, it will be interesting to see which 
species can truly survive the extreme aridity—and how 
arid why it is able to do so. 

In studying the food of the black harvester ant, we 
found that the amount and variety collected by a par¬ 
ticular colony each day was quite constant for a num¬ 
ber of weeks. Then, when seeds apparently became in¬ 
creasingly rare the workers would disappear, and 


drifting sands would close the abandoned hole. The 
colony seemingly had failed. But always within a few 
days a new hole would he opened—fifty feet or so away 
—and a new territory invaded for food. 

Altogether, we found that the ants brought as many 
as 15 different kinds of seeds to their nests, though two 
species comprised 90 percent of the total. 

One came from a small insignificant plantain of the 
genus Plantago; the other from a small, insignificant 
comb-bur of the genus Peclocarya. Were it not for the 
fact that more than three years ago these drab little 
plants bad sprouted and seeded in abundance, the ant 
colonies probably would riot be able to keep alive today, 
interesting!) enough, cheek pouches of kangaroo rats 
also yielded only these same kinds if seeds—-indicating 
that rodents, too. are depending upon them for survival. 

The ants found very few seeds of those plants wdiich 
are so colorful in wet years. Sand verbena and desert- 
gold each made up only one percent of the total, and 
there was no primrose. 

It would seem, then, that possibly because of the 
toll levied by ants and rodents, seeds of some of the 
desert annuals in this particular area are becoming 
scarce, and more than one wet season may be needed 
to replenish the supply. 

Artificial rain 

In order to get more exact information about numbers 
of seeds in the sand, we set up an experiment in which a 
different but comparable area of the desert was sprinkled 
with artificial rain each month. After each area had 
received the one wetting, it was given no additional 
water. Whatever plants came up had to grow without 
further moisture. We were interested also in determining 
the kinds of seeds that might germinate at different 
times of the year, and in following the fate of seedlings. 

In spite of the fact that ants had collected some 15 
species of seeds in the sand, the only kinds to germinate 
during the hot summer months—July, August, and Sep¬ 
tember—were a sarid-mat of the genus Euphorbia and 
sand verbena of the genus Abronia. 

As these plants were not supplied with additional 
water, most of the verbena perished very quickly. But 
the sand-mat proved itself a true “summer annual,” 
Without apparent, water and growing in full sunlight 
on white sand—which reached a temperature of I40 D F. 
daily, one inch below the surface most of the plants 
thrived. They increased their spread (that is, their dia¬ 
meter) at the phenomenal rate of three-quarters of an 
inch a day until flowering, lived for, as long as four 
months, and produced copious amounts of seed. 

It may be that the plants obtain their moisture from 
dew. Professor Duvdevani of the Hebrew University in 
Jerusalem has found that certain plants can draw dew- 
water through their leaves into the roots and even into 
the soil for storage. But we know almost nothing about 
the occurrence of dew—if it occurs at all—on our Cali¬ 
fornia deserts during- summer. Fortunately, this defi- 
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ciejicy can be overcome now In using an instrument; for 
measuring dew-fall developed by Profesor Duvdevani, 
Caltech’s Desert Laboratory is equipped with one. 

The end of September saw an abrupt change in 
weather last. year. The heal of summer gave way to mild 
temperatures, and in contrast to results achieved by 
summer watering, that done in October and November 
produced thirteen species of "winter animals”—but no 
sand-mats. 

Besides this striking difference between the vegetation 
of the hot and cooler months, there was also a difference 
between October and November. In October, which was 
relatively mild, one of the kinds of seeds that are so 
important now to the black harvester ant sprouted four 
times more abundant!) than all other species combined. 
This was plantain. 

But in November, when minimum temperatures fell 
below freezing, plantain was rare: while a mallow of 
the germs Mulvustrum. which previously had been 
scarce, was abundant. 

Obviously, then, the kind of weather following a 
desert rain goes a long way towards determining the 
composition of the flora that subsequently arises. And, 
hence, even in wet years, the annual vegetation of one 
year may he quite different from that of another. 

So far, our watering experiments have not met the 
conditions required for germination of the second species 
that is important to the ants, for not a single comb-bur 
has appeared. 

Except for moisture deliciency, the chief cause of 
mortality during the summer was rabbits, which ate 
verbena but not sand-mat—the latter being protected by 


a milky juice that is said to have protein-digesting 
powers. In October and November, wind was very 
destructive to seedlings because of the sand-blasting 
that acompanied it. 

Research, such as this on the ants and the annual 
vegetation of the white sand desert, requires fairly con¬ 
tinuous, long-time study of a single area, and plight 
not seem appropriate for a mobile laboratory. But we 
intend that such studies are to be part of the program 
in order to provide continuity. 

Another idea is that the mobile laboratory should 
not operate only for the benefit, of Caltech. Bather, we 
would like to see it used as was the Desert I.ahoratm at 
Tucson, which attracted workers from all over the 
world. And, though that laboratory was concerned 
chiefly with plants, we plan to give equal encouragement 
to the study r of animals. 

The relation between animals and plants, as exem¬ 
plified by harvester ants and seeds, is one of many 
interlocking factors affecting survival of species, lij 
warm, humid climates, a bewildering array of organ¬ 
isms makes the segregation and evaluation of these 
factors difficult. But in the desert, where the flora and 
fauna are limited by aridity, the task is less complex. 

That is why Caltech’s new research center on wheels 
is designed particularly to investigate arid regions. The 
desert itself, with long periods of magnificent weather 
broken by violent extremes, is an exquisite biological 
laboratory. There is much to be learned from it, and by 
studying how its plants and animals survive the climatic 
extremes, we hope 1o complement the work that Caltech’s 
Earhart Laboratory is doing with controlled weather. 



The mobile labor alur y non makes it possible for desert researchers to jollou the ruins from jn 
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A CALTECH QUIZ 



2 . 



You think you know the Caltech campus? 
Then try to identify these pictures, taken by 
George W. Beadle, chairman of the Division 
of the Biological Sciences. 
You should be able to answer three 
questions about each picture: (1) What is it? 
(2) Where is it on the campus? (3) Which way 
was the camera pointing? 
Give yourself 1 point for each picture. 
If you get 7, you are highly observant. If you 
get 13, you are cheating. 
Answers on page 38. 






































SCIENTIFIC PROSPECTING 


Recent Caltech discoveries may point the way 
to a new method of locating hidden mineral deposits 


A NEW METHOD of prospecting for hidden mineral 
deposits may result, from discoveries made recently 
by three Caltech scientists—geologist A. E. J. Engel, 
and geochemists Samuel Epstein and Robert IN. Clayton. 
Studying clues left by nature 250 million years ago, 
they have found that the location of underground ore 
is indicated by variations in oxygen isotope ratios in 
surrounding rock. 

It has long been known that some of the greatest base 
metal deposits in the world were formed when hot fluids, 
carrying ores with them, forced their way into carbonate 
rock formations such as limestone and dolomite. The 
intruding fluids permeated outward, heating the rock for 
a considerable distance and causing certain chemical 
changes in it. The affected areas, on which pioneer re¬ 
search was conducted in 1920 by Caltech geologist D. F. 
He well, are known as alteration halos. They are com¬ 
monly 10 to 20 times larger than the ore deposits they 
surround, occasionally- 1,000 times larger. 

Caltech’s current study began with a two-fold pur¬ 
pose: (1) to learn more about the physical-chemical 
properties of the replacement deposits and surround¬ 
ing halos, and thus more about the formation of the 
earth’s crust, and (2) to see if there was some systematic 
variation in the chemical make-up of the halos that 
would point to their hubs of ore. Such a clue would 
be welcome, for most surface ores are already located 
and being worked, and the discovery of underground 
ores is today too often a matter of luck. 

A program of field work, supported by the L. S. Geo¬ 
logical Surveys was begun in July, 1954, by Dr. Engel. 
As an experimental model he chose the Leadville lime¬ 
stone, a sedimentary formation in central Colorado that 
contains some of the country’s richest silver, lead, and 
zinc deposits. A part of this formation near the towns 
of Gilman and Minturn was"best for his purpose because 
it offered the greatest number of known factors: its lead 
and zinc deposits were well defined; they were surround¬ 
ed by an alteration halo some 200 square miles in area; 
and the geology of the land was well understood. 

Dr. Engel first collected rock specimens containing 
cafcite, dolomite, and quartz from the unaltered area 
around the outside of the halo. He then collected from 
within the halo, moving in narrowing circles toward 
its center and finally taking samples from drill cores 


where the concentration of ores was heaviest. 

Tiit: next step was to analyze the specimens from the 
unaltered beds outside the halo to see if they showed any 
systematic variations in texture, chemical composition, 
or oxygen isotope composition. They showed no varia¬ 
tion in texture or chemical composition, and their oxy¬ 
gen isotope composition was uniform and consistent. 

Dr. Engel then analyzed the specimens from the 
alteration halo. Again be found no variations in their 
texture or their chemical composition, regardless of 
their proximity to the centra] ore deposit. 

Analysis for the isotopic composition of these, as 
well as the first, specimens was made in Caltech’s geo¬ 
chemistry laboratories by Drs. Epstein and Clayton, 
who were already engaged in a research program to 
determine the variations of oxygen isotope ratios in 
nature and the effect of geological processes on these 
variations. The instrument they used for analysis was 
a special inass spectrometer initially developed at the 
University- of Chicago by Dr. H. C. Urey and a group 
including Dr. Epstein and Charles R. McKinney, now 
at Caltech. The spectrometer’s precision was such that 
it could measure, in two million units of ordinary oxy¬ 
gen, the addition or deletion of one unit of 0 18 . 

What the mass spectrometer show'ed was that the ratio 
of O 18 to O 18 in each sample from the alteration halo 
varied directly with its distance from the ore deposit. 
Put another way, the oxygen isotope composition of the 
halo samples depended upon the extent to which they 
had been permeated and heated at the time of the 
original ore intrusion. 

The analysis of oxygen isotope ratios in the Leadville 
limestone was the equivalent of having a geochemical 
thermometer capable of taking temperatures that existed 
there millions of years ago. According to Dr. Robert P. 
Sharp, chairman of Caltech’s geology division, it should 
be a valuable tool for investigating the origins of the 
earth’s crust. As for its practical application, that will 
have to be tested by further experiments in other areas. 

“It is quite possible,” Dr. Sharp says, “that this varia¬ 
tion in oxygen isotope ratios will become extremely 
important as a means of locating ’hot’ spots of rock 
alteration that may be associated with ore deposits. It 
could prove 1o be the basis for one of the most signifi¬ 
cant contributions to ore prospecting in fifty years.” 
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Small, informal 
discussion groups 
were the heart of 
the conference. 


STUDENT-FACULTY CONFERENCE 


A T CW1P HESS KRAMER, a few miles north of 
.Malibu, some sixty persons were engaged in a 
Caltech student-faculty conference. Some of the parti¬ 
cipants had wandered down to the Toast Highway—to 
the lone market or to the beach. In the main hall of the 
ramp scattered groups were playing games or singing 
around the piano. 

One undergraduate wandered away from the piano, 
passed the ping-pong experts on the porch and started 
hack toward the cabins. The youth shuffled along the 
path and then suddenly paused to look up at clear, 
bright stars and breathe deeply of cool, fresh air. 

If y\»s n good thing to gel auav from the noise and 
hilarity for a while and try to organize his thoughts. 
\ myriad of new ideas had come his way today, and 
if hr ia« going to contribute intelligently to tomorrow's 
discussions, he would have to straighten out all of these 
iim, thoughts arid make them fit with his old ones. He 
con Id already see that some of the old ones liar) to he 

dis/ o r dr- >1. 

11 is elders had frequently emphasized that his point 
of vice would change. Several different faculty members 
had said that the late adolescent years tended to breed 
rlisr ourj.i germ nt. implying that values changed as a 
person became oldei. 

Ijtil he yvas being urged to ha«e his present actions ori 
some future, hypothetical values. It struck him as non- 
sensei if a person had different values nt differ! nt ages, 
whirh values are right ? 

He yvas distracted from this difficult train of thought 


by the approach of a second youth. After exchanging 
comments on the tranquility of the evening, they drifted 
into a discussion of the techniques of the conference. 
The small, informal discussion groups which were the 
heart of the conference were proving excellent for bring¬ 
ing forth difficult and touchy problems, arid faculty and 
students had seemed to easily reach a plane of mutual 
understanding. 

“If we can just get across to them,” said the first 
youth. “ -if we can just make them realize that we 
really are dissatisfied, and if we can get them to respect, 
our opinions, then I’ll he satisfied, even if the thing 
dnesn t come out with any real improvements at all.” 

His companion nodded agreement, but soon moved 
down the path, leaving the philosopher alone with his 
thoughts. He wondered whether the ideas that seemed 
good nt first would hold up later. Someone had sug¬ 
gested that the ME15 computing period hr used iri other 
courses. T.ornputing period yvas described u« a prublern- 
yyorking es«inn in whirl) both the instructor and one's 
classmates were present to keep one on the right track. 
The idea still seemed good and he believed that he could 
imagine it being favorably applied to Iris junior year 
plnsics roursis. 

He remembered a long discussion about proposed 
coordination between mathematics and physic- in the 
first two years. Thinking hack oyer his oy-.fi underclass 
years, it became apparent that this vas riot really a 
major piohlem, and lie yvas amazed a) tin- time lh.it 
had been spent on it. 
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A student view 

»f the weekend conference held by the 
Caltech YMCA, January 18-20 

His own group liad worried about tire dulling effect 
of ‘"cook book” laboratory routines, and be gloried in 
the immense significance of this until he remembered 
that it was parti} his own idea, and lie was prejudiced. 

Then it came to him that this was all useless. We 
are only dealing with surface problems, he thought. 
Too much time is being spent on topics like academic- 
freedom, which do not matter to a majority of the 
students. Why don’t we try to get to the heart of the 
problem? What causes bad student morale anyway? 

He revolved the prohlem in his mind, and it began 
to seem closely related to the general school atmosphere. 
Many students seemed to feel that Tech had a had effect 
on their personality development, and that they did not 
have an opportunity to express themselves. Are attitudes 
too narrow? he wondered. Are activities too limited in 
scope, in effort, in results? Are the faults not in the 
school officials or in the curriculum, hut in the students 
themselves? 

But how could he say that the Admissions Committee 
was doing a poor job of selecting “the man whose in¬ 
tellectual power is combined with the spark of leader¬ 
ship and human understanding”; how could he say 
that Techmeu tend to he weak-willed and narrow-minded 



Student trie.', to sell pet theory to fellow students 



Student tries to sell pet theory to faculty 


without damaging his school, his friends, and himself? 

Overwhelmed by h is own thoughts, he walked pur¬ 
posefully back to the lodge to seek a friend. Together 
they headed down the road to the beach, and their con¬ 
versation took a lighter, easier turn. 

The market at the bottom of the road doubled as a 
lunch counter, and a large group of students was de¬ 
lightfully engaged in guessing the age of an intriguing 
waitress. Students and faculty shuttled in and out, laugh¬ 
ing and talking together in a manner that amazed the 
good-natured proprietor. 

These activities were undisturbed by the entrance of 
the new pair, who joined in for a while and then bought 
some liquid refreshments to take down to the beach. 

A small fire sparkled on the beach, and the new¬ 
comers found a noisy, jolly group, boisterously singing 
college songs, both old and new. They located a place 
to sit in the cool sand, opened the hag of potato chips, 
took a few swallows of bubbling liquid, and relaxed. 
Deeper thoughts were willingly put aside while they 
joined the warm camaraderie. 

It was sometime later that the youth withdrew from 
the group and wandered down along the sand. In a 
sudden flash of brightness, he realized that everyone 
present probably had his own pat explanation for the 
world’s problems, and there was no reason to suppose 
that his own was any more useful than the others. He 
saw that the conference would not bring any immediate, 
far-reaching answers, hut he saw, too, that his weekend 
would give him enough impetus to get through one or 
two more weeks of school. 

And ihen he would go home to see his girl, and that 
should give him enough push to last two more weeks, 
and by that time the pressure of finals should get him 
through the term. 

And somehow he would finish the remaining year, 
and when it was all over, the soothing haze of forget¬ 
fulness would pass over everything, and he would be 
glad he had seen it ihrough. 

Inspired, he hurried over to speak with his friend. 

“Let’s hit the sack, huh?” 

—Boh Walsh ’58 
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oil field compressors featured 
long belt drives 
like this... 

N those days, a compressor was one thing 
and a gas engine was another. When you hooked 
them together with a long belt you used up 
most of a large building. The “no-man’s-land” 
between the units was useless — uninhabitable 
because of the dangerous flying belts. 



25 YEARS AGO. 



21 , 


’ ngersoll - Rand led compressor manufacturers in the de¬ 
velopment of integral gas engine compressors, pioneering a 
new concept in compressor design, the revolutionary V-angle 
engine. This was the famous “XVG,” which used articulated 
connecting rods — the first of the 4-cycle, V-angle engine- 
compressor family by Ingersoll-Rand. 



Each of these modern, turbo¬ 
charged KVS units packs 2000 
horsepower of gas-engine compres¬ 
sor into only 375 square feet of 
floor space. The KVS was the 
world’s first turbocharged gas-en¬ 
gine compressor—the youngest and 
biggest member of the extensive 
I-R engine-compressor line. It 
started another new trend in the 
industry. 

If you’d rather help make in¬ 
dustrial history than read about it, 
why not investigate the fine job 
opportunities available with 
Ingersoll - Rand — recognized leader 
in the machinery field. For further 
information contact your Place¬ 
ment Office or write Ingersoll- 
Rand. 


and TODAY 










Left to right: Dan Talmer, Texas AJM, ' 5 -/; Ted Webb, Caltech , ’ 55; Bob Stancil, Georgia Tech, '54; Chuck Herndon, Illinois, *50. 
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THE MONTH AT CALTECH 


Leaders of America 

J. Robert Oppenheimer, nuclear physicist and chair¬ 
man of the Princeton Institute for Advanced Study, will 
come to the Caltech campus on February 28. as the 
first visitor in this year’s Leaders of America program. 
He will be here until March 5, meeting informally with 
students and faculty during his stay. 

The Leaders of America program, sponsored by the 
Caltech YMCA, was set up last year to bring outstanding 
rneri to the campus to meet with students over a five-day 
lo one-week period. Last year’s visitors included Paul 
G. Hoffman, board chairman of the Studebaker Packard 
Corporation; Supreme Court justice William 0. Doug¬ 
las: and Dr. Ralph Bunche, Under Secretary General of 
the United Nations. 

Gifts and Grants 

Albert B. Ruddock, chairman of the Caltech Board 
of Trustees, reports that the Institute received $2,758,900 
iri gifts and grants during the six months ending De¬ 
cember 'll. 1956. Of the total amount, $1,039,000 was 
for endowment, $1,596,500 was for current operations, 
arid $123,400 for plant and building purposes. All told, 
there were 130 donors, including corporations, founda¬ 
tions. individuals, and government agencies. 

Major gifts added to the principal of the endowment 
fund were $525,000 from the Ford Foundation for 
faculty salary increases, arid $500,000 from the Rocke¬ 
feller Foundation for research in chemical biology. 
Major additions to plant and building funds were 
$75,000 from the Kresge Foundation, for expansion of 
the Seisrnological Laboratory, and $28,000 from the 
Carl F. Braun Estate for chemical biology laboratory 
facilities. 

Of the gifts for current operations, more than 
$‘250,000 came to the Institute as “unrestricted money,” 


to be used at the discretion of the administration and 
trustees. The largest bloc of such funds, $184,135, was 
given by Caltech’s Industrial Associates. Including the 
Industrial Associates, 59 business corporations gave the 
Institute a total of $526,000 in the half-year period. 

Geophysics Award 

Dr. Beno Gutenberg, professor of geophysics and 
director of Caltech’s Seisrnological laboratory, was re¬ 
cently awarded the Emil Wiechert Medal of the German 
Geophysical Association, in appreciation of his accom¬ 
plishments in seismology and in the investigation of 
the earth’s structure. 

This is the second award of the medal, which was 
established in 1955, for outstanding accomplishment in 
geophysics. Dr. Gutenberg's contributions to geophysics 
include investigations of the structure of the earth and 
its core, seismic waves, the structural differences be¬ 
tween continents and ocean bottoms, arid the magnitude 
of earthquake shocks. 

Trustees 

Earle M. Jorgensen. Los Angeles industrialist, was 
elected a member of the ( a I tech Board of Trustees last 
month. At the same time. Shannon Crandall. Jr. of 
Pasadena was named vice president of the board. 

Mr. Jorgensen is president and general manager of 
the Earle M. Jorgensen Company, one of the leading 
steel distributors of the country, and board chairman of 
the Baker Steel and Tube Company. He is also a director 
of the Citizens National Trust and Savings Bank of Los 
Angeles arid of the Northrop Aircraft Company. 

Active in civic affairs, Mr. Jorgensen is a director 
of the Los Angeles Chamber of Commerce, the Los 

CONTINUED ON PAGE 36 
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Careers Grow—Through Science 

From the ELEMENTS OF NATURE— a limitless fron¬ 
tier—scientists develop new products and processes 
that benefit everyone. To the college graduate, these 
new things mean career opportunities that did not 
exist before. 

The scientists of Union Carbide have introduced 
an average of one new product per month for over 
25 years. They are now introducing them at the rate 
of two a month. 

Today, more than one-third of the work of the peo¬ 
ple of Union Carbide all over the country is in pro¬ 
viding products and processes that did not exist in 

- UCC Divisions include --- 

Bakelite Company • Carbide and Carbon Chemicals Company • Electro Metallurgical Company 
Haynes Stellite Company • Linde Air Products Company 
National Carbon Company * Silicones Division • Union Carbide Nuclear Company 
FEBRUARY, 1957 


commercial quantities 15 years ago. 

Nearly 3,000 scientists, in 23 Union Carbide 
laboratories, devote full time to research. 

For more information about opportunities with 
Union Carbide, see your placement director, or write 
to Mr. V. 0. Davis, Co-ordinator of College Re¬ 
cruiting. 

Union Carbide 

AND CAD BON CORPORATION 

30 EAST 42ND STREET |||^ NEW YORK 17, N. Y. 
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This graph shows the relationship between sales and employment Collins new research laboratory building at Cedar Rapids, Iowa, 

of engineering personnel at Collins. Notice the steady increase in Air-conditioned, shielded against radio waves, completely equipped, 

research and development employment despite sales fluctuations. 
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The Month ... continued 

Angeles Area Building Funds, Inc. and the National 
Conference of Christians and Jews. He is currently vice 
chairman and a member of the executive committee of 
the Los Angeles Chapter of the American National Red 
Cross. 

In the educational field, Mr. Jorgensen serves as a 
director of the California Institute Associates, as a 
trustee of Occidental College, and as a director of the 
Flintridge School for Boys. He is a life member of the 
Pomona College Associates and a member of the Clare¬ 
mont Men’s College Affiliates. 

A native of San Francisco, Mr. Jorgensen served in 
the Tank Corps in World War I, his commanding officer 
being Lt. Col. Dwight D. Eisenhower. 

Mr. Crandall is president of the California Hardware 
Company of Los Angeles, with which he has been asso¬ 
ciated since his graduation from Stanford University in 
1924. He is also a director of the Pacific Mutual Life 
Insurance Company, and of the Security First National 
Bank of Los Angeles. 

He has been a member of the Caltech Board of 
Trustees since January, 1955, and was president of the 
California Institute Associates from January, 1954, to 
January, 1956. 

Also prominent in community affairs, Mr. Crandall 


is president of the Children’s Hospital Society and vice 
president of the Barlow Sanitarium. He is a director of 
the Community Chest, the University Religious Confer¬ 
ence and the Los Angeles Area Building Funds, Inc. He 
is chairman of the Board of the American Library of 
Information. 

A commander in the U. S. Navy during World War II, 
Mr. Crandall served as director of procurement for the 
Aviation Supply Office in Philadelphia. 

Franklin Award 

Dr. Arnold 0. Beckman, a member of the Caltech 
Board of Trustees and president of the Los Angeles 
Chamber of Commerce, was presented the 1957 Benjamin 
Franklin Award last month by the southern California 
printing industry, “for exemplifying the spirit of Frank¬ 
lin as a scientist, educator, industrialist and community 
leader.” 

Dr. Beckman received his PhD from Caltech in 1928, 
taught chemistry here until 1940, when he went into 
business for himself, manufacturing scientific instru¬ 
ments. He is now president of Beckman Instruments, 
Inc., its scientific division in Berkeley, and a subsidiary, 
the Helipot Corp. He is also president of Arnold 0. 
Beckman, Inc. 


CRESCENT INTERLOCKED ARMOR POWER CABLE 



For more than 70 years CRESCENT INSULATE© WIRE AND 
CABLE has met the highest standards of safety and 

economy In electrical wires and cables for homes, fac¬ 
tories, farms and public buildings. 
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Bill Hancock is a graduate of Pennsylvania State 
University where he majored in industrial engi¬ 
neering, Bill joined Western Electric as a plan¬ 
ning engineer in November, 1951, at the Kearny 
Works in New Jersey. Later, he was assigned to 
the new Merrimtuk Valley Works in North An¬ 
dover, Massachusetts, as a development engineer. 
Here Bill is shown leaving his aiiraciive New 
England home for he, o nce while his wife, Bar¬ 
bara, and their daughter, Blair, watch. 


Bill’s present assignment at Western Electric: the development of methods 
and machinery for assembling one of today’s most promising electronic 
developments —electronic “packages” involving printed wiring. At a prod¬ 
uct review conference Bill (standing) discusses his ideas on printed wiring 
assemblies with fellow engineers. 


Bill and his supervisor, John Souter, test a machine they developed 
to insert components of different shapes and sizes into printed 
wiring boards. The small electronic packages prepared by this 
machine are being used in a new transistorized carrier system for 
rural telephone lines. 


Sailing off the north shore of Massachusetts is one 
of Bill’s favorite sports. He also enjoys the golf 
courses and ski runs within an easy drive from 
where he lives and works. 


Engineers : Western Electric offers you a wide variety of inter¬ 
esting, creative opportunities. It makes no difference what your 
field of specialization is. You can fit — now — into our opera¬ 
tion as the manufacturing and supply unit of the Bell System 
... or into our defense job. A free booklet —“Your Opportun¬ 
ity at Western Electric”— outlines company operations and 
specific job opportunities in detail. Send for it. Write to: Col¬ 
lege Relations Department, Room 1030, Western Electric 
Company, 195 Broadway, New York 7, N. Y. 




MANUFACTURING AND SUPPLY 


UNIT OF THE BELL SYSTEM 


Manufacturing plants in Chicago, III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C. ; Buffalo, N. Y.; Haverhill and Lawrence, Mass.; Lincoln, Neb.; St. Paul and Duluth, Minn. 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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Answers to 




—where scientists and engineers, working 
with some of the Western World’s finest 
equipment and facilities probe the un¬ 
known and seek answers to tomorrow’s 
problems. 

The Laboratory’s program for pioneering 
in nuclear and thermonuclear power and 
nuclear propulsion, ranks in importance 
with the Laboratory’s continuing and 
ever expanding achievements in atomic 
weapons research and development. 

The delightful small city of Los Alamos is 
situated among the pines on the lower 
eastern slope of the towering Jemez 
Mountains—an ideal community and cli¬ 
mate in which to live and raise a family. 


For employment information contact 
your Placement Office or write 

DEPARTMENT 

OF 

SCIENTIFIC PERSONNEL 
Division 572 


alamos 

scientific laboratory 

UNIVERSITY OF CALIFORNIA * 


OF THE 


LOS ALAMOS, NEW MEXICO 


A CALTECH QUIZ 

(page 24) 

1. This character decorates one of 
the pillars at the front entrance to 
Throop Hall; camera pointing east. 

2 . You are in Dabney Garden, be¬ 
hind the Humanities building, facing 
west. 

3. This decoration (it’s a plane) is 
beside the main (north) entrance of 
the Guggenheim Aeronautical Labor¬ 
atory. 

4 . You are looking north, coming 
on to the campus from California 
Street. The High Voltage Lab is on 
the right. 

5 . You are looking northeast from 
the arch between the Synchrotron 
and the Central Shop. That’s the 
side wall of the Synchrotron build¬ 
ing in the background. 

6 . This decoration is on the north 
wall of the library annex of Kerck- 
hoff (so close to the top of the build¬ 
ing that Dr. Beadle had to photo¬ 
graph it by hanging from the roof 
on a rappel rope). 

7 . You are looking north, between 
East Bridge and the High Voltage 
Laboratory. 

8. This is the Blacker House court¬ 
yard: camera pointing northwest. 

9. The courtyard in front of the 
Astrophysics building. You are fac¬ 
ing southwest, and the doorway is 
the east entrance to Mudd. 

10. You are in the alley on the east 
side of Throop, facing south. 

11. Ricketts House courtyard, look¬ 
ing north and a little to the east. 

12. Just testing. This is the Pasa¬ 
dena City JJal), Off-campus. 

13 . This decoration is on the south 
side of Kerckhoff; it’s a convention¬ 
alized evening primrose (oenothera 
to geneticists, who have used it. to 
study mutations). 
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How to make the most 
of your engineering career 

ONE OF A S£R1E& 


n rise to the top 


In many companies, an engineer rises, bu! 
soon encounters a low ceiling. Promotions 
tend to go to non-engineering executives. 
And engineers (surveys show) find it 
difficult to make their ideas understood— 
or appreciated. 

So select a company in which you’ll be 
working with, and for, engineers—where 
an engineer is given an opportunity to 
advance when positions ahead open up. 

Another point: choose a company that’s 
growing, preferably in an industry that’s 
growing and expanding too. 

Boeing, you’ll discover, fills the bill on all 
counts. Engineers at Boeing hold jobs 
right to the top. They talk your language. 
They appreciate the vital contributions 
engineers make. And they reward engineers , 
Boeing is growing fast, and today employs 
400% more engineers than 10 years ago. 
Besides, Boeing operates in the dynamic, 
fast-growing field of aviation. 

At Boeing you’ll enjoy assignments that 
lead to an excitement-filled future. A future 
with a future: in supersonic flight, jet- 
powered civil and military aircraft, gas 
turbine engines, guided missiles. At Boeing, 
engineers and scientists of all types, and 
advanced mathematicians, are probing the 
very frontiers of knowledge. They invite 
you to join them. You’ll find high salaries, 
career stability, retirement programs, and 
company-financed opportunities for 
graduate study. And you’ll live in wide¬ 
awake, young-spirited communities. 


Seattle, Washington Wichita, Kansas Melbourne, Florida 


FEBRUARY, 1957 


Plan ahead for your career. 

Consult your Placement Office, or write: 

JOHN C. SANDERS, 

Engineering Personnel Administrator, 

Boeing Airplane Co., Seattle 24, Washington 

F. B. WALLACE, 

Chief Personnel Engineer, 

Boeing Airplane Co., Wichita, Kansas 
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Vacuum melting has opened up new horizons for development 
o# alloys. He/e, a Pratt 1 Whitney Aircraft metallurgist 1$ 
shown as he supervises preparation of an experimental high- 
strength nickel-base alloy, melted and cast under high vacuum. 


What’s doing 


induction melted heat of high-temperature alloy being poured in P & W A’s experimental foundry. Molten metal is strained into 
large water tank, forming metal shot which is remelted and cast into test specimens and experimental parts. Development and 
evaluation of improved high-temperature alloys for advanced jet engines is one of the challenges facing metallurgists at P & W A. 
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at Pratt & Whitney Aircraft 

in the field of Materials Engineering 


The development of more advanced, 
far more powerful aircraft engines 
depends to a high degree on the de¬ 
velopment of new and improved 
materials and methods of processing 
them. Such materials and methods, 
of course, are particularly important 
in the nuclear field. 

At Pratt & Whitney Aircraft, the 
physical, metallurgical, chemical 
and mechanical properties of each 
new material are studied in minute 
detail, compared with properties of 
known materials, then carefully ana¬ 
lyzed and evaluated according to 
their potential usefulness in aircraft 
engine application. 

The nuclear physics of reactor 
materials as well as penetration and 


effects of radiation on matter are 
important aspects of the nuclear re¬ 
actor program now under way at 
P & W A. Stress analysis by strain 
gage and X-ray diffraction is an¬ 
other notable phase of investigation. 

In the metallurgical field, mate¬ 
rials work involves studies of corro¬ 
sion resistance, high-temperature 
mechanical and physical properties 
of metals and alloys, and fabrication 
techniques. 

Mechanical-testing work delves 
into design and supervision of test 
equipment to evaluate fatigue, wear, 
and elevated-temperature strength 
of materials. It also involves deter¬ 
mination of the influence of part 
design on these properties. 


In the field of chemistry, investi¬ 
gations are made of fuels, high- tem¬ 
perature lubricants, elastomeric 
compounds, electro-chemical and or¬ 
ganic coatings. Inorganic substances, 
too, must be prepared and their 
properties determined. 

While materials engineering as¬ 
signments, themselves, involve dif¬ 
ferent types of engineering talent, 
the field is only one of a broadly 
diversified engineering program at 
Pratt & Whitney Aircraft. That 
program — with other far-reaching 
activities in the fields of mechanical 
design, aerodynamics, combustion 
and instrumentation — spells out a 
gratifying future for many of to¬ 
day’s engineering students. 



Engineer measures residual stress in a com¬ 
pressor blade non-destructively, using X-ray 
diffraction. Stress analysis plays important part 
in developing advanced aircraft engine designs. 



The important effects of gases on the properties of 
metals have been increasingly recognized. Pratt & Whitney 
chemists are shown setting up apparatus to determine 
gas content of materials such as titanium alloys. 



P & W A engineer uses air jet to vibrate 
compressor blade at its natural frequency, 
measuring amplitude with a cathetometer. Sim*' 
Jar fatigue tests use electromagnetic excitation. 



World’s foremost designer and builder of aircraft engines 

PRATT & WHITNEY AIRCRAFT 

Division of United Aircraft Corporation 

EAST HARTFORD 8, CONNECTICUT 
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birth of a satellite 


Most new ideas, like this inhabited satellite, start 
out as drawings on a sheet of paper. Here artist Russell 
Lehmann shows the first step in building the space 
station proposed by Darrell C. Romick, aerophysics 
engineer at Goodyear Aircraft. 

Two ferry ships, one stripped of rocket units, are 
joined end to end. As others are added, this long tube 
forms temporary living quarters for crews. Eventually, 
outer shell will be built around core, making com¬ 
pleted station 3,000 feet long, 1,500 feet in diameter. 
* No one can be .sure which of today's bright ideas 
will become reality tomorrow. But it is certain that 
in the future, as today, it will be important to use 
the best of tools when pencil and paper translate a 
dream into a project. And then, as now, there will be 
no finei tool than Mars —from sketch to working 
drawing. 

Mars has long been the standard of profes¬ 
sionals. To the famous line of Mars-Technico push¬ 
button holders and leads, Mars-Lumograph pencils, 
and Tradition-Aquarell painting pencils, have re¬ 
cently been added these new products: the Mars 
Pocket-Technito for field use; the efficient Mars lead 
sharpener and “Draftsman’s” Pencil Sharpener with 
the adjustable point-length feature; and —- last but 
not least — the MarS-Lurnochrom, the new colored 
drafting pencil which offers revolutionary drafting 
advantages. The fact that it blueprints perfectly is 
just one of its many important features. 


The 2884 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H The 1001 Mars-Technico 
push-button lead holder. 1904 Mars-lumograph 
Imported leads, 18 degrees, EXB to 9H. Mars- 
Lurnochrom colored drafting pencil, 24 colors. 


J.S. 


TAEDTLERJNC 

HACKENSACK, NEW JERSEY 




at all good engineering and drawing material suppliers 
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PERSONALS 

1920 

James R. Black, general traffic manager 
of the Pacific Telephone and Telegraph 
Company in southern California, died on 
December 20, after a Jong illness. He was 
58 years old. A native Pasadenan, Jim 
had been with the telephone company 
since 1920, and had held such positions 
as traffic chief, district traffic superinten¬ 
dent, and division traffic manager before 
being named general traffic manager in 
1941. He was president of the Caltech 
Alumni Association in 1934-35. Jim is sur¬ 
vived by his wife, Georgenia; two sons, 
James and Stuart: and four grandchildren. 

E. Victor Housell. senior engineer iri 
the plant department of the Pacific Tele¬ 
phone and Telegraph Company in Los 
Angeles, completed 35 years of service 
with the company last month. Mark A. 
Sawyer also chalks Up 35 years with 
Pacific Telephone this month; he’s a pro¬ 
tection engineer in the engineering de¬ 
partment. 

1921 

Alfred, J. Stamm . subject matter spec¬ 
ialist in chemistry at the U. S. Forest Pro¬ 
ducts Laboratory in Madison, Wisconsin, 
has just returner! front a trip around the 
world with his wife, two daughters and 
a sort. Al took a leave of absence to accept 
a senior Fulbright research award at the 
Australian Forest Products Laboratory in 
Melbourne. 

Edward D. Seaver is now vice president 
and chief engineer of Surrimerhell Roof 
Structures in Los Angeles, 

1926 

Jen-Chieh Huang is vice president of 
the Taiwan Sugar Corporation in Taipei, 
Taiwan, China. 

1928 

Richard G. Folsom. MS '29. PhD ’32, is 
director of the engineering research insti¬ 
tute of the University of Michigan in Ann 
Arbor. He was formerly chairman of the 
department of mechanical engineering at 
I i in Berkeley. 

Ralph Waldo Cutler. MS 29. has gone 
into business lot himself as it consulting 
strut turn! and mechanical engineer in 

South Pasadena. He was formerly a part¬ 
ner in the Vernon Construction Company. 

1929 

Ernest Ft. ttugg, MS ’30, was recently 
appointed assistant director of the Phy¬ 
sical Plant department (formerly known 
as Buildings and Grounds) at Caltech.. 

1931 

George f . fEislirenus. MS. PhD ’34, is 
now director of the ordnance research lab 
at Pennsylvania State University in Uni- 
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Electronics Research Engineer Irving Alne records radiation 
antenna pattern on Lockheed’s Radar Range, 

Twenty-two foot plastic tower in background 
minimizes ground reflections, approximates free space. 
Pattern integrator, high gain amplifier, square root 
amplifier and logarithmic amplifier shown in picture 
are of Lockheed design. 



Research Engineer Russell Lowe measures dynamic 
strain applied by Lockheed’s 500,000 lb. 

Force Fatigue Machine on test specimen of 
integrally-stiffened Super Constellation skin. 

The Fatigue Machine gives Structures 
Department engineers a significant advantage 
in simulating effect of flight loads on a 
structure. Among other Lockheed structures 
facilities are the only shimmy tower in 
private industry and largest drop test 
tower in the nation. 


Nisehanical Research Engineer W, 

Research Mechanic Bari Kollo 
Hailstone Gun during a test on 
on new types, of plastic rad erne 
designed by Watkins and Mech 
G W. Louth an, fires up to five : 
apart at speeds ranging from 27 
which are made in the gun, can 
from ¥b" in diameter. 


. M. Watkins (left) directs 
in operating Lockheed’s new 
the effect of hailstones 
“skin.” The gun, which was 
anisms Group Engineer 
hailstones spaced 25 feet 
'0 to 500 mph. The hailstones, 
be varied in size 





C. H. Fish, design engineer assigned 
to Lockheed’s Icing Research 
Tunnel, mfimces m\£UJ.g£tnaoi 
limits of ice on C-130 wing section. 
The tunnel has a temperature 
range of —40°F. to +150°F. and 
maximum speed of m ore than 
270 mph. It is the only icing 
research tunnel in private industry. 


Advanced facilities speed 


Lockheed engineering progress 


Master’s Degree Work-Study Program 

The program enables graduates in Engineering, 
Mathematics and Physics to attain a Master’s Degree 
at the University of California at Los Angeles or 
University of Southern California while gaining 
important practical experience on the engineering 
staff of Lockheed Aircraft Corporation 
ill Burbank, California. 

Additional information may be obtained from your 
Placement Officer or Dean of the Engineering School or 
by writing E. W. Des Lauriers, Employment Manager 
and Chairman of the Master’s Degree 
Work-Study Program, 


Lockheed’s unmatched research and production facilities help make 
possible diversified activities in virtually all phases of aviation, 
military and commercial. 

They enable engineers to test advanced ideas which would remain 
only a conversation topic in firms lacking Lockheed’s facilities. 
They help give designers full rein to their imagination. They make 
better planes — and better careers. 


California Division 


Lockheed aircraft 


CORPORATION 


1 


BURBANK California 







CAREERS WITH BECHTEL 



Kirby Schlegel, Supervising Engineer, Refinery Division 


STRUCTURAL ENGINEERING 

One of a series of interviews in which 
Bechtel Corporation executives discuss 
career opportunities for college men. 


Question: Mr. Schlegel, your group 
is a service group, isn’t it? In other 
words, you do structural work on all 
jobs handled by the Refinery Divi¬ 
sion? 

Schlegel: That’s right.Our group is 
composed of about half graduate 
engineers and half non-technical 
draftsmen. 

Question: What the young struc¬ 
tural engineer considering a job likes 
to know first of all is how he would 
start out— what his duties would in¬ 
clude. 

Schlegel: Well, drawings are what 
might be called the “end product” of 
bur department. New graduate engi¬ 
neers are almost invariably put on 
the drawing board. 

They must learn to put their ideas on 
44 


paper, and the only way they can 
learn is by doing such work. 

Question: This is really the begin¬ 
ning of design work ? 

Schlegel: Yes. It is the way the man 
begins learning how to become a 
practicing engineer —something no 
college can teach him. 

Question; You said you employ a 
number of non-technical draftsmen. 

Schlegel: That’s right. There is a 
great amount of routine and detail 
they can handle, thereby freeing the 
engineer for creative design effort. 

Question: How long a period will 
the new engineer spend making 
drawings? 

Schlegel: Ordinarily about a year— 


sometimes more, sometimes less, de¬ 
pending on his aptitude and how he 
applies himself. 

Question: When he does advance, 
what will he be doing? 

Schlegel: He moves on to simple 
design work, then progresses to heav¬ 
ier design assignments. Group super¬ 
vision follows. 

Question: Do job applicants some¬ 
times hesitate about starting on the 
drawing board? 

Schlegel: Not very often. Most of 
them realize that a degree and theory 
are just tools. They must learn how 
to use these tools in practical engi¬ 
neering work. In other words, the 
only way a man can translate his 
knowledge into something practical 
is on the drawing board where he 
can exercise his creativity and bring 
his ideas into being. 

Bechtel Corporation (and its Bechte, 
foreign subsidiaries) designs, engineers 
and constructs petroleum refineries, 
petrochemical and chemical plants; 
thermal, hydro and nuclear electric 
generating plants; pipelines for oil and 
natural gas transmission. Its large and 
diversified engineering organization 
offers opportunities for careers in many 
branches and specialties of engineering 
— Mechanical.. .Electrical.. .Structural 
,.. Chemical,.. Hydraulic. 

Write for new brochures showing the 

wide variety of projects Bechtel builds 
throughout the world. 

Address; John F. O'Connell, 

Vice President. Indus tool Relations 
?,?,() Bush Street San Francisco 4 Calif. 



BECHTEL 

CORPORATION 

SAN FRANCISCO 
Los Angeles • New York • Houston 
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YOUR BEARING NOTEBOOK 


How to break records rolling slate 



High steel plate production calls for high rolling 
mill speeds. And this means friction must be re¬ 
duced to the minimum, so that roll acceleration 
will be easy. Low friction minimizes skidding and 
scuffing between rolls to maintain gauge. Engineers 
who designed this huge, continuous plate mill 
met the problems by specifying Timken tapered 
roller bearings for the work rolls and back-up 
rolls. Result: The mill has set new production 
records. Since their installation, Timken bearings 
have rolled over 9 million tons of steel. 


True rolling motion of 

TIMKEN" bearings practically 

eliminates friction 

All lines drawn coincident with the working sur- 
/'"'N faces of the rollers and races of Timken bearings 
' s —^ meet at a common point on the bearing axis. This 
means Timken bearings are designed according 
to geometrical law to have true rolling motion. 
And they’re manufactured with microscopic accu¬ 
racy to live up to their design. Result: Timken 
bearings virtually eliminate friction, give longer 
bearing life, keep equipment rolling smoothly. 


Want to learn more about bearings 

or job opportunities? 



Many of the engineering prob¬ 
lems you’ll face after graduation 
will involve bearing applica¬ 
tions. For help in learning more 
about bearings, write for the 
270-page General Information 
Manual on Timken bearings. 


And for information about the 
excellent job opportunities at 
the Timken Company write 
for a copy of "Career Opportuni¬ 
ties at the Timken Company”. 
The Timken Roller Bearing 
Company, Canton 6, Ohio. 


ffrpiiapy io<;7 









Doors to Opportunity 


UNLIMITED 

at FT L 

"Small-company" project system 
plus expanding facilities and 
assignments speed recognition 
for ambitious young engineers 
at Federal Telecommunication 
Laboratories 

TTL offers unlimited, interesting, 
challenging assignments with oppor¬ 
tunities for real achievement in pro¬ 
fessional recognition. 

Unlimited opportunities to advance 
in a growing research and develop¬ 
ment laboratory... new buildings.., 
more and better facilities... a dynam¬ 
ic expanding staff. Unlimited cultural 
and educational opportunities. 

FTL, a congenial and inspiring 
place to work and grow, is “in the 
country”—yet only minutes away 
from New York City’s unique ad¬ 
vantages. 

East Coast Assignments Include: 
Radio Communication Systems 
Traveling Wave Tubes 
Electronic Countermeasure! 

Air Navigation Systems 
Antennas * Missile Guidance 
Transistors and other Semiconductor Devices 
Computers • Telephone and 
Wire Transmission Systems 

Opportunities for relaxed living and career¬ 
building also available at FTL's West Coast 
Laboratory . . . with openings in Digital 
Computers, Inertial Navigation Systems and 

Infra Red Systems, Write to: 15191 Bledsoe 
St,, San Fernando, Cal. 



East Coast Laboratory and Microwave Tbwer 
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versify Park, He's also serving as secre¬ 
tary of the American Society of Mechan¬ 
ical Engineers. 

1932 

Joseph Sheffet, MS ’33, has been elected 
1957 vice president of the Structural En¬ 
gineers Association of Southern Califor¬ 
nia. He has his own business as a struc¬ 
tural engineer in Pasadena. 

1933 

Jack Sparling was installed as a direct¬ 
or of the Structural Engineers Association 
of Southern California at their January 2 
meeting in Los Angeles. Jack is vice presi¬ 
dent and chief engineer of Quinton Engi¬ 
neers, Ltd., in Los Angeles. 

1935 

Rear Admiral James S. Russell, MS, 
writes from Washington, D.C., that he will 
he completing his second year as chief bf 
the Navv’s Bureau of Aeronautics in 
March. “Although one gets appointed and 
sworn in for four years,’’ says Jim, “a 
relief during the third year is usual. 1 am 
enjoying this excursion into big business 
with its engineering, administration, and 
high finance, but ’tis a pleasant day when 
a seaman can return to the sea.” 

Jesse E. Hobson. PhD. has been named 
vice president of the United Fruit Com¬ 
pany of Boston and New A'ork. He had 
been director of the Stanford Research 
Institute in Menlo Park, California, for 
eight years prior to his resignation early 
in 1956. The Hobsons will now make their 
home in Boston. 


1936 

Chauncey W. Watt, Jr., came back to 
California last June to work as a product 
engineering supervisor at Consolidated 
Electrodynamics Corporation in Pasadena. 
For the past 14 years Chan has been in 
Massachusetts, working for MIT in the 
digital computer lab and the Lincoln Labs. 
He married a Boston girl and they have a 
10-year-old daughter, Kathie. 

1937 

James W. Daily MS, PhD *15. profes¬ 
sor of hydraulics at MIT, is now a senior 

member of the American Society of Me¬ 
chanical Engineers. 

Noel R. Park is working as a geophysic¬ 
ist for the Standard Oil Company in 
Midland, Texas. 

1938 

Roger H. Cowie reports that he is 
“working for the Shell Oil Company in 
New Orleans as a marine geologist, super¬ 
vising exploration geological work in the 
Gulf of Mexico, off the Louisiana coast. I 
now have five children—all little demons: 
George, 14. was horn in Wewoka. Okla¬ 
homa; Alison, 12, was horn in (of all 


places! Pasadena, California; John and 
Victoria, 8, were born at Waynesville, 
Missouri: and Steve, 2, arrived in Hous¬ 
ton, Texas.” 

Gardner P. Wilson recently joined the 
EleetroData Division of the Burroughs 
Corporation in Pasadena as manager of 
the western engineering branch, which 
works on the development and design of 
large electronic computers. The Wilsons 
live in Pasadena and have two daughters, 
12 and 10. 

1939 

Arthur J. Stosick, PhD, formerly divi¬ 
sion chief of the rockets and material 
division of Caltech Jet Propulsion Lab¬ 
oratory, is now assistant to the director of 
the new Union Carbide Research Institute 
which will he located near Tarrytown, 
New York. Facilities for the new Institute, 
which will be devoted to basic research, 
should be completed by the spring of 
1958. 

1941 

Jerry A. Jones is now manager of the 
chemical and metallurgical research labor¬ 
atory of the Lockheed Aircraft Corpora¬ 
tion’s Georgia division in Marietta. Except 
for two years of duty in the Navy, Jerry 
has been with Lockheed since 1951. The 
Jones’ have three children and are living 
in Atlanta, Georgia. 

Joseph W. Trindle, MS ’49, (“PhD 
frustrated by Smythe”), has been a North 
African missionary for the past six years. 
He writes: “During our very recent sick 
leave to the States, 1 wasn't unaware of 
the temptation to get one of the engi¬ 
neering jobs which were so plentifully 
advertised. (‘Just think! If you get a 
decent job, you can send out four mis¬ 
sionaries.’ was the way one member of my 
family put it to me I, but both my wife 
and I are very happy to be back in 
Morocco. 

“When our freighter put in to Casa¬ 
blanca. we were greeted by the Port Engi¬ 
neer, who had known me during the war. 
He and his wife gave us the keys to the 
city for two days. We heard from them 
that Radio f airo is continuing to inflame 
the Moors against the French, despite the 
insistence of the new Sultan that the 
french are welr-nme citizens of the new 
Morocco. There are ten to fifteen thousand 
Moorish troops closing iri on the southern 
city of Agadir who have defied the auth¬ 
ority of their Sultan, and are looting the 
countryside to obtain their sustenance. 
Europeans are having to evacuate. 

“There is also a general slowdovyn 
strike whereby factories are being forced 
to shirt. To cite an example, a Simmons 
Mattress factory in Casablanca, which 
formerly made over eighty mattresses a 
day. is now 1 producing seventeen. The 
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IN * Avionics « Inertial Systems 

• Computers • Missile Guidance 

• Jet Engine Fuel Controls 


WITH $ THE ELECTRONICS DIVISION OF 

ALL GRADUATE ENGINEERS are offered permanent job 
opportunities. We extend a cordial invitation to every deserving Engineer and Designer 
to write us their wants. We may be able to supply the square hole for the square peg! 

YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 

The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral¬ 
ization creates individual opportunity and recognition. 



Why not send us full facts about your education, work background, etc. 
We will do all we can to treat your application with the fullest confidence. 


AC SPARK PLUG 


THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 

FLINT 2, MICH. 



FEBRUARY, 1957 







Important, interesting 
work 


Congenial Associates 


Creative Opportunity 


High Professional 
Standing 


YOUR CAREER 

IN THESE 
DIVISIONS OF 
NORTH AMERICAN 
AVIATION, INC. 



Finest Facilities 


Advancement on Merit 


The factors that make the difference between a satisfactory job and 
a rewarding career are hard to describe, but easy to recognize. We 
believe you find them in full measure in any one of these exciting 
fields at North American: 


MISSILE DEVELOPMENT 

DIVISION OF NORTH AMERICAN AVIATION, INC. 

Over 100 sub and major projects under 
way, including the SM-64 Navaho Inter¬ 
continental Missile. 


ROCKETDYNE 

DIVISION OF NORTH AMERICAN AVIATION, INC. 

The mightiest propulsion plants ever built 
—large, liquid propellant rocket engines, 
the power for outer space. 


AUTONETICS 

DIVISION OF NORTH AMERICAN AVIATION, INC, 

Electro-mechanical systems for missiles and 
aircraft—automatic flight and fire control, 
inertial guidance and navigation, advanced 
computer techniques. 


ATOMICS INTERNATIONAL 

DIVISION OF NORTH AMFRICAN AVIATION, INC. 

A complete organization, engaged in every 
phase from research to production on 
nuclear reactors for power, industry, medi¬ 
cine and research. 


OPPORTUNITIES FOR: 

Aerody-namicists 

Thermodynamicists 

Dynamicists 

Stress Engineers 
Structural Test Engineers 
Flight Test Engineers 
Electrical & Electronic Engineers 
Power Plant Engineers 
Research & Development Engineers 
Weights Engineers 
Environmental Test Engineers 
Instrumentation Engineers 
Fire Control Systems Engineers 
Flight Control Systems Engineers 
Civil Engineers 

Design & Development Engineers 
Test Engineers 


Equipment Design Engineers 
Engine Systems Engineers 
Reliability Engineers 
Standards Engineers 

Hydraulic, Pneumatic & Servo Engineers 

Mechanical, Structural & Electrical Designers 

Wind Tunnel Model Designers & Builders 

Physicists 

Chemists 

Metallurgists 

Cerate icists 

Computet Application Engineers 

Automatic Controls Engineers 

Inertial Instrument Development Engineers 

Preliminary Analysis & Design Engineers 

Systems Engineers 

Armament Engineers 

Servomechanism Engineers 


Weight Control Engineers 
Aero-Thermodynamicists 
Aeroelasticky Engineers 
Mechanical Engineers 
Structures Engineers 
Controls Engineers 
Rubber Compounding Engineers 
Computet Specialists 
Electro-Mechanical Designers 
Electronic Component Evaluators 
Electronics Research Specialists 
Computer Programmers 
Electronic Engineering Writers 
Mathematicians 
Electronics Technicians 
Specifications Engineers 
Engineering Drawing Checkers 
Air Frame Designers 


For more information write: College Relations Representative, Mr. J. J. Kirribark. Dept. 991 20 Col. 


ci m M II n ft "'f! 


1221-1 Lakewood Blvd., Downey, California 
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RCA High Fidelity Tape Recorders 
make it easy as taking a snapshot 
to record “New Sensations in Sound" 


clicki You press a button and the sound is yours 
forever exactly as you hear it today. 

Why “ exactly ”? 

Because this is an RCA Victor New Orthophonic High 
Fidelity Tape Recorder. It features the most advanced 
achievements of the world’s finest sound engineers. 

You can record at 2 speeds—one for music, one for 
voice. You can locate any part of any recording. Just 
look through a “window” to a numbered counterwheel. 
Push a button and you control “Rewind,” “Playback,” 
“Forward,” “Recording,” “Stop.” There’s ever a pro¬ 
vision for remote control. 

And wait till you hear the playback. On RCA Victor’s 
Panoramic three-speaker sound system you really sound 
like you! Equally important, the price of these superb 
examples of RCA engineering now runs as low as $159.95. 

In every sense these achievements in tape recorders 


typify all the work of the David Sarnoff Research Center 
in Princeton, New Jersey. For here RCA scientists and 
engineers are finding most practical and dramatic answers 
in their day-to-day search for ever-better “Electronics 
for Living.” Tmk(s)*j 


Where to, Mr. Engineer? 

RCA offers careers in research, development, design 
and manufacturing for engineers with Bachelor or 
advanced degrees in E.E., M.E. or Physics. For 
full information, write to: Mr. Robert Haklisch, 
Manager, College Relations, Radio Corporation of 
America, Camden 2, N. J. 



RADIO CORPORATION OF AMERICA 

Electronics for Living 
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manager pleads with the workers, show¬ 
ing how the factory will be forced to 
close and they will be jobless; but they 
prefer to listen to Cairo. Arid so Morocco, 
with every resource for a lively industrial 
life, is returning to the poverty it knew 
before the French came. 

‘These are some of the conditions which 
make its happy to fie back, believe it or 
not: for such human dilemmas can never 
he solved hy human resources, however 
great: whereas the gospel of Christ is 
always the very power of Cod and alone 
can stive. Our work will not. he without 
its danger, for the Koran specifies that 
apostates from Islam should die: and in 
their zeal to kill otlr converts, it is quite 
understandable bow fanatics would seek 
to kill us also.” 

1943 

Charles P. Strickland, Jr., has been 
named industrial sales manager of the 
southwest district for the York Corpora¬ 
tion, a subsidiary of the Borg-Warner 
Corporation. With headquarters in Hous¬ 
ton, Texas, he will be responsible for the 
sale, of York industrial air conditioning 
and refrigeration products in Louisiana, 
Texas, and parts of Alabama. Mississippi 
and New Mexico. The Stricklands have a 
new daughter. Charlene, who is just four 


months old. Their other children are 
Anita, 10, and Frederick, 1 x /i- 

Capt. It illinm E. Sweeney, MS, AeE, 
director of electronics in the Navy’s Bu¬ 
reau of Aeronautics, writes that since 
they combined the departments of Arma¬ 
ment. Aircraft Navigation and Electronics 
last. August, he, now has a new title— 
director of Avionics. Bill got a second MS 
—this one in business administration— 
from George Washington University in 
Washington. H.C.. last June. 

1944 

George G. Shor. Jr., MS ‘48, will be 
back in La Jolla in February. He writes: 

‘ During the last year, I’ve moved around. 
In the summer, f led a two-ship oceano¬ 
graphic and geophysical trip to the Aleu¬ 
tians and the Hawaiian Islands: I expect 
to go on another next slimmer. Immedi¬ 
ately after this, I attended the Interna¬ 
tional Geological Congress at Mexico City, 
along with other Caltech staff members 
and alumni. Among those who had come 
the farthest was Joe Alexander. AfS '50, 
who is with the British Colonial Geological 
purvey at Batu Gajah, Malaya. He re¬ 
ported that he had his PhD from the 
University of London, and, since leaving 
Caltech, he has acquired a wife, teenage 
stepdaughter, and an infant son, and is 


finding field work at Malaya a good deal 
safer than it was when he was there in 

1948. 

“In October I Carrie to Woods Hole 
Oceanographic Institution for a four- 
month exchange visit, bringing my wife 
and children—Sandy, 5, and Lyn, 1^2— 
with me. New England weather has con¬ 
firmed in all of Us a great love for Cali¬ 
fornia. We came east a family of four— 
and will return a family of five, including 
a small Yankee named Donald Williston 
Shor, who arrived on December 15. 

"All this traveling is for the Scripps 
institution of Oceanography at La Jolla.” 

1946 

Andrew Berrien Campbell, engineering 
supervisor of the Hillman-Kelly Company 
in Los Angeles, will be married to Miss 
Verenice Mills of San Francisco, on St. 
Valentine’s Day, in Sari Gabriel. Cali¬ 
fornia. 

Com dr, Robert J. Trauger, U.S.N., MS, 
is now a student at the Industrial College 
of the Armed Forres at Fort MrNair in 
Washington, D.C. Previously he headed 
the Patrol Plane Design Branch in the 
Navy’s Bureau of Aeronautics in Washing¬ 
ton. He’s hoping his next tour of duty will 
be in California. 

Richard A. Faytarn, MS, senior research 
engineer at Aerojet-General Nucleonics in 
San Ramon, California, died of heart com¬ 
plications following a case of chicken pox, 
on Christmas morning, at his home in 
Orinda, California. He had been a consult¬ 
ant to the radiation laboratory at the 
University of California at Berkeley and 
was associated with the Aerojet-General 
Nucleonics project as a senior staff mem¬ 
ber for the past year. Dick had worked in 
the atomic e.nergy field since 1947, when 
he was a member of the NEPA division 
of the Fairchild Engine and Airplane 
Company in Oak Ridge, Tennessee. In 
1955 he received a Fulbright Fellowship 
which took him to Oslo, Norway, where 
he studied the application of nuclear 
energy to ship propulsion. He is survived 
by his widow, Jeannette, and three chil¬ 
dren.David, Margaret, and Richard, Jr. 

Richard H. l)e Lano. MS '46. secretary 
of the Systems Laboratories Corporation 
iri Sherman Oaks, California, has hern 
appointed as director of the company’s 
systems integration division. For the past 
ten years, his major experience has been 
in electronics and radar, one of his major 
projects being the development of the 
Faleon air-to-air guided missile when he 
was senior staff physicist at the Hughes 
Aircraft Corporation. 

John Richter is now field engineer for 
the Portland Cement Association in the 
Los Angeles metropolitan area. He was 
formerly a sales engineer for the Davidson 
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Him 


Mr, Controls 




Engineering Opportunities 


in the field of 


MISSILE CONTROLS 


Positions available 


for mechanical and 


electrical engineers 





AERONAUTICAL DIVISION 

N^e'ifckauj-fute 


CONTROLS COMPANY 

Santa Ana Freeway at Euclid Avenue 
Anaheim. California 
EVERYTHING’S UNDER CONTROL” 
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in! Resistance Co., Ltd., Toronto Licensee 


FILAMENT TYPE 


Type BT Fixed 
Composition 
Resistors 


Typical IRC' Resistors 


Carbon, glass, coating resins, molding powder, 
copper wire, and a metal alloy—they’re the 
only materials you’d need to make a resistor 
such as IRC’s popular Type BT fixed com¬ 
position resistor. But the real problem, you'd 
soon discover, is to make every resistor just 
like the ones before it and just like the ones 
following it. That's where IRC’s exclusive proc¬ 
esses pay off. They give you resistors that 
"test out” more alike in mechanical and elec¬ 
trical characteristics than any others of their 
type. That’s why IRC resistors in turn impart 
utmost reproducibility to the equipment in 
which they’re used. 


IRC, leader in resistor engineering, offers 
excellent opportunities in engineering posi¬ 
tions covering many professional fields. New 
developments in' electronics, miniaturization 
and automation constantly present new 
creative challenges. For information, write 
today to: ENGINEERING EMPLOYMENT, 
INTERNATIONAL RESISTANCE COMPANY, 
401 N. Broad St., Philadelphia 8, Pa, 


INTERNATIONAL RESISTANCE CO. 


401 N. Broad St., Philadelphia 8, Pa. 


52 


ENGINEERING AND SCIENCE 









How keen is your 


IMAGINES RING? 



Can your imagination identify the prob¬ 
lems being solved by this young Sperry 
engineer? Whether your guess is right 
or wrong, there’s no question that at 
Sperry “ imagineermg” is the order of 
the day. 

And working with men rated tops in 
their fields you’ll earn while you learn 
and start right in on specific assign¬ 
ments in the field of your choice. You 
will be given important work from the 
beginning for there is no ceiling on ideas 
in fields like guided missiles, inertial 
navigation, advanced radars, micro- 
wave technology and many more where 
Sperry is blueprinting the future now. 

Sperry is interested in your future, 
too — giving you the chance to study 
for advanced degrees and paying your 
full tuition! And Sperry plants are con¬ 
veniently located near leading engi¬ 
neering colleges—whether you’d rather 
work in California, Florida, New York, 
Utah or Virginia. 

When Sperry representatives call at 
your school, be sure to talk to them. 
Check your Placement Office for the 
dates. Meanwhile, write for more facts 
to J. W. Dwyer, Sperry Gyroscope 
Company, Section 1B5. 

ANSWER: This Sperry engineer is 
simulating a ship roll problem on an 
electronic computer. Solution was in¬ 
corporated in the new Sperry Gyro fin* 
Ship Stabilizer which reduces ship roll 
as much as 90% . *T.M. 



ermcopf compmv 

Greaf Neck, New York 


DIVISION OF SPERRY RAND CORPORATION 


BROOKLYN • CLEVELAND * NEW ORLEANS • LOS ANGELES 
SEATTLE * SAN FRANCISCO » iN CANADA'. SPERRY G YRO¬ 
SCOPE COMPANY OF CANADA LTD., MONTREAL, QtJEBEC 


FEBRUARY, 1 957 
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UNEQUALED 

FACILITIES.. 



In this inspection area of the new Fafnir instrument bearing facilities, 
dust particles larger than 0.2 of a micron are filtered out by special 
oir conditioning. 

Completely new facilities for manufacturing precision 
instrument bearings increase Fafnir's ability to meet 
growing demands and more exacting bearings specifica¬ 
tions. Latest type equipment, including ultrasonic clean¬ 
ing units and unique testing devices, assure new highs in 
instrument bearing quality. Fafnir’s precision instrument 
bearing facilities are unequaled in the field today — 
another sound reason why industry looks to Fafnir for 
help with bearing problems. The Fafnir Bearing 
Company, New Britain, Connecticut. 


INSTRUMENT 

BEARINGS 


FAFNIR 

BALL BEARINGS 


MOtV gOMttltt 


UMt Ml WHIM 


The development and appli¬ 
cation of Fafnir instrument 
bearings call for a knowl¬ 
edge of the design and op¬ 
eration of widely diversified 
types of equipment, ranging 
from automatic pilots, com¬ 
puters, and guided missile 
instruments, to laboratory 
equipment. Perhaps the 
challenging and varied field 
of bearing engineering or 
engineering sales offers you 
the opportunities yoU want. 
We'd be glad to hear from 
you. 



to success as an Engineer 

1. AMBITION—it is assumed you have this in 

abundance or you wouldn't be where you are. 

2. GOOD SCHOOL —you are fortunate studying 
in a fine school with engineering instructors of national 
renown. 

3. THE A.W.FABER-CASTELl HABIT —shared 
by successful engineers the world over. It only costs 
a few pennies more to use Castell, world’s finest 
pencil, in 20 superb degrees, 8B to 10H. Choose from 
either imported #9000 wood-encased, Locktite Refill 
Holder with or without new Tel-A-Grade degree In¬ 
dicator, and imported 9030 drawing Leads. 

If you hope to be a master in your profession, use 
Castell, drawing pencil of the masters. If your 
College store is out of Castell, write to us. 
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Brick Company in Los Angeles. The Rich¬ 
ters have two sons and live in La Canada. 

Morton M. Astrahan. MS. is manager 
of advanced engineering in the IBM re¬ 
search laboratory in San Jose, California. 
He’s been with the company since 1949. 

1948 

flamed Keimal Eldin. MS, is public re¬ 
lations manager for the Neat' East divi¬ 
sion of Esso Standard. Inc. His office is 
in Maadi. Cairo. Egypt. 

George Roe writes from Hawaii that 
he “just got hack from a two-year trip 
around the world. 1 worked for a few 
months in Australia—and married an 
Australian girl. We’re settling down in 
Honolulu for good. I’ve just returned to 
a joh as engineer arid estimator for a 
large general contractor here.” 

Charles Stlsskind reports that he now 
has a third child, Amanda Frances, horn 
on New Year’s Day. The other two chil¬ 
dren are Pamela, 4, arid Peter. 2. Charles 
is now assistant professor of electrical 
engineering at the University of California 
in Berkeley and he is also active as an 
engineering consultant, fn his spare time, 
he is a journalist and broadcaster for 
KPFA-FM on cultural topics, notably 
music. 


1949 

Carl If . Helstrom. MS, PhD '51, re¬ 
search mathematician for the Westing- 
house Research Laboratories in Pittsburgh. 
Pennsylvania, was married in New York 
City last October to Miss Rarbro Dahl- 
horn of Boilnas, Sweden. 

Charles It. Arrington, Jr., PhD, has been 
appointed laboratory director for the Du¬ 
Pont Company's chemical department in 
Wilmington. Delaware. He’s been with 
Du Pont since 1949. 

1950 

Cdr. Sack L. Shoenhair, MS, writes 
from the Naval Air Station at Pensacola, 
Florida, that he is now Assistant Over¬ 
haul, arid Repair Officer there, and has 
been selected for ( aptain. He also re¬ 
ports a new addition to the family— 
Kathy—which makes a total of four, 

1952 

Harry E. V iltiams, MS, is attending the 
University of Manchester in England on 
a Fulfilieht Scholarship. He Was formerly 
a development engineer at Caltech’s: Jet 
Propulsion Lab. 

Peter Vet diet, listed as one of our “Lost 
Alumni” in the December E & S, has 
been located at the chemistry department 
of Harvard University, where he is study¬ 
ing for his Phf). 
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WHIRLING WET AIR uiilh tornado speed, AiResearch 

water separator wrings it dry ...makes sure no vapor enters aircraft 
cabin from the air conditioning system. 


The Garrett Corporation operates 
under the principle that the units and 
systems which we research, design 
and produce must be the best of their 
kind. 

That’s why we need forward-look¬ 
ing engineers. Stimulating assign¬ 
ments in the work you like best are 
only part of what we offer. We pay a 
premium for ability. You’ll work 
with the finest research and labora¬ 



tory facilities at your disposal... 
live in the most desirable areas in 
America — California, Arizona, the 
East Coast. Financial assistance and 
encouragement will help you con¬ 
tinue your education in the graduate 
schools of fine neighboring universi¬ 
ties. 

All modern U.S. and many foreign 
aircraft are Garrett equipped. We 
have pioneered such fields as refrig¬ 
eration systems, pneumatic valves 


and controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, cabin 
pressure controls, heat transfer 
equipment, electro-mechanical 
equipment, electronic computers and 
controls. 

We are seeking engineers in all 
categories tp help us advance our 
knowledge in these and other fields. 
Send resume of education and ex¬ 
perience today to: Mr. G. D. Bradley 


9851 S. SEPULVEDA BLVD., LOS A N GELES AS, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES • AIRESEARCH MANUFACTURING. PHOENIX • AIRSUPPLY 
AIRESEARCH INDUSTRIAL • REX • AERO ENGINEERING • AIR CRUISERS • AIRESEARCH AVIATION SERVICE 
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; LE*! it* miw* 1 URQUOISE IRflaiill 


ISS1£ WflOWdlSE 33?g 


do justice to 
your designs? 


It takes a sharp drawing to sell a sharp idea—and 
you're halfway there when you pick up an EAGLE 
TURQUOISE drawing pencil. For one thing, no pencil on the 


nks to Eagle s exclusive 1 Electronic graphite.Whats mere, 
every TURQUOISE has a strong needle point that just won't 


• TURQUOISE DRAWING PENCrLS: With 100% * "Electronic" graphite. 17 grades, 6B through 9H 


* TURQUOISE DRAWING LEADS: Fit any standard holder. Grades 5B through 9H 


arc The ia raest-selli na drawina materials in the United States : 
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.«. and grow with 3 growth industries 



POWER 

EQUIPMENT 


CONSTRUCTION 


MANUFACTURING 


Thermodynamics 
Acoustics 
System Analysis 

(Electrical and 
Mechanical) 

Stress Analysis 
Hydraulics 
Electronics 
Process Engineering 
Mechanical Design 
Structural Design 
Cement-Making Equipment Metallurgy 

. Nucleonics 

; -_j| ■ High Voltage Phenomenon 

i Analog and Digital Computers 

j| 1 Dynamics 

«si*- ! Basic Research 


Circuit Breakers 


Transformers of all Types 


Rood Building Equipment 


Pumps, Blowers 


Motors 


Control 


V-Belt Drives 


You can grow faster in a company that supplies the 
basic needs of growth! Power, construction and 
manufacturing must grow to supply the needs of our 
population which is increasing at the rate of 50,000 
per week. Allis-Chalmers is a major supplier of 
equipment in these basic industries. 

But there’s another factor of equal importance: 
Allis-Chalmers Graduate Training Course offers un¬ 
usual opportunities for the young engineer to: 

• Find the type of work he likes best 

• Develop engineering skill 

• Choose from a wide range of career possibilities 
Allis-Chalmers graduate training course has been 


to many fields of engineering: electric power, hy¬ 
draulics, atomic energy, ore processing. 

There are many kinds of work to try: design 
engineering, application, research, manufacturing, 
sales. Over 90 training stations are available, with 
expert guidance when you want it. Your future is 
as big as your ability can make it. 

Or, if you have decided your field of interest and 
are well qualified, opportunities exist for direct as¬ 
signments on our engineering staff. 

In any case—learn more about Allis-Chalmers. 
Ask the A-C manager in your territory, or write 
Allis-Chalmers, Graduate Training Section, Mil- 


a model for industry since 1904. You have access waukee 1, Wisconsin. 


ALLIS-CHALMERS 
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ALUMNI NEWS 


Changes in By-Laws 


The Board oe Directors of the Alumni Association, 
California Institute of Technology, amended the By- 
Laws of the Association at its regular meeting, held on 
January 15, 1957. The purpose of the amendments was 
to clarify certain portions which have in the past led 
to confusion. These amendments were passed by the 
unanimous vote of all Directors. 

—Donald S. Clark 
Secretary 

Article III 

Board of Directors 

SECTION 3.01 Constituency of Board 

The affairs of the Association shall be managed by a 
Board of Directors, consisting of nine (9) members of the 
Association, of whom the President of the Association shall 
be a member ex-officio, four (4) Directors shall be senior 
directors serving the second year of their two-year term, and 
four (4) Directors shall be junior directors serving the first 
year of their two-year term. The President of the Association 
shall serve as the chairman of the Board with voting power. 

SECTION 3.02 Powers of the Board (change section number 
only—from Section 3.07) 

SECTION 3.03 Regular Meetings 

Regular meetings of the Board of Directors shall be held 
at any place within the State of California which has been 
designated from rime to time by resolution of the Board, or 
by written consent of all members of the Board. In the ab¬ 
sence of such designation, regular meetings shall be held at 
the principal office of the Association. The Board of Directors 


is hereby granted full power and authority to change the 
principal office from one location to another in the County 
of Los Angeles, California. 

SECTION 3.04 Special Meetings 

Special meetings of the Board of Directors for any purpose 
or purposes shall be called at any time by the President or 
if he is absent or unable or refuses to act, by the Vice- 
President, or by any two Directors. 

Written notice of the time and place of special meetings 
shall be delivered personally to the Directors or sent to each 
Director by mail or other form, of written communication, 
charges prepaid, addressed to him at his address as it is 
shown upon the records of the Association, or if it is not 
so shown on such records or is not readily ascertainable at 
the place in which the meetings of the Directors are regularly 
held. In case such notice is mailed or telegraphed, it shall 
be deposited in the United States mail or delivered to the 
telegraph company in the place in which the principal office 
of the Association is located, at least two days prior to the 
time of the holding of the meeting. Such mailing, telegraphing, 
or delivery as above provided shall be due, legal, and per¬ 
sonal notice that such special meeting shall be held at any 
place within the State of California which has been de¬ 
signated from time to time by resolution of the Board or by 
written consent of all members of the Board. In .the absence 
of such designation, special meetings shall be held only at 
the principal office of the Association. 

SECTION 3.05 Waiver of Notice (change section number 

only—from Section 3.12) 

SECTION 3.06 Notice of Adjournment 

Notice of the time and place of holding an adjourned 
meeting of the Board of Directors shall be given to absent 
Directors. 

SECTION 3.07 Quorum (change section number only—from 

Section 3.13) 

SECTION 3.08 Removal from Board of Directors 

The Board of Directors may remove any member of the 
Board from his position. Such removal shall be made ' for 
good cause shown at a regular or special meeting of the 
Board of Directors duly called and held All members of the 
Board shall be given special notice of such proposed action, 
at least ten (10) days prior to the meeting. 



Here’s Your Opportunity for Long-Term Success 
in the Fast-Growing Automatic Control Industry 


THE INDUSTRY 

The automatic temperature, humidity and air conditioning 
control field is one of today’s leading growth industries. 
Continued rapid expansion in the years ahead is inevitable 
in this age of air conditioned buildings and mounting con¬ 
struction activity. That means abundant opportunity for 
you to grow —and prosper, too! 


As the industry’s specialists, with 100 fully staffed branch 
offices, we’ve done the control systems for most of the 
nation’s better buildings —skyscrapers, schools, industrial 
plants, hotels, hospitals and other large buildings. The 
work is diversified, exacting, with plenty of challenge for 
your engineering ability. 

THE REWARDS 


THE WORK 

For graduates in any branch of engineering, with or without 
experience, Johnson has immediate openings in sales engi¬ 
neering, product design and development, research, produc¬ 
tion and application engineering. All involve assignments of 
responsibility and offer unlimited possibilities for personal 
development and advancement. 

Strictly an engineer's company, we deal entirely with in¬ 
dividually designed control systems. You’ll find yourself 
working with the nation’s top architects, consulting engi¬ 
neers, contractors and building owners. 


At Johnson, you’ll be able to realize your full potential as 
an engineer, in the work of your choice. You'll enjoy ready 
recognition of your accomplishments. Your work will be 
sufficiently important for you to retain your identity as an 
individual always. Salaries, insurance, pension plan and 
other company-paid benefits are attractive. 

Our "Job Opportunities Booklet” contains details of our operation and 
thews where you'd fit in. For your copy, write 1 . K. Mason, Johnson 
Service Company, Milwaukee 1, Wisconsin. 


THE COMPANY 

Johnson established the automatic temperature control in¬ 
dustry when we developed the room thermostat over 70 
years ago. Johnson is the only nationwide organization 
devoted exclusively to planning, manufacturing and instal¬ 
ling automatic temperature and air conditioning control 
systems. 


JOHNSON ra CONTROL 

SINCE U_J I B B 5 

FUN KINS * MANUFACTURING • I NSTAtll N G 


58 


ENGINEERING AND SCIENCE 






It’s the Test by Fire for High Alloy Steel 


A jet engine on a test stand represents the 
kind of metal-killing service that no steel 
could stand until A-L pioneered in suitable 
high-temperature alloys. Then, and only then , 
came aircraft superchargers, jet and rocket 
engines, gas turbines, etc. 

Outside of the stainless and high-tempera¬ 
ture steel families, other fields in which 
Allegheny Ludlum blazes the trails include 
electrical steels and special magnetic mate¬ 
rials, tool and die steels, and sintered carbides. 


In your industrial future, you’re practically 
certain to run into problems of corrosion, 
heat or wear resistance—of strength 
with light weight—or of special electrical 
requirements. The right special alloy steels 
can solve them, and we’re the people to 
see (a suggestion that is equally good if the 
development and production of these high 
alloy materials appeals to you as a career). 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 


WSW 643 i 


PIONEERING on -Hie Horizons of Steel 

Allegheny Ludlum 



Jading propu^ 
v Hig h-alloy ste 
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To the young engineer with high hopes 


The Engineering Department at Convair San 
Diego offers you challenges found in few 
places. And, the diversity of big projects in 
our “engineer’s” engineering department 
means satisfaction and opportunity for quick 
advancement for capable young men. For 
instance, current projects at Convair San 
Diego include the F-102A Supersonic Inter¬ 
ceptor, new Metropolitan 440 Airliner, the new 
Convair 880 Jet-Liner, Atlas Intercontinental 
Ballistic Missile, long-range study of nuclear 


aircraft and other far-reaching aircraft and 
missile programs. 

For personal achievement, security, and 
pleasant, happy, year round, outdoor living, 
the young engineer with high hopes is invited 
to take a good look at Convair in beautiful 
San Diego, California. 

Watch for announcement of personal inter- 
views on your campus by representatives of 
Convair San Diego. 


CONVAIR 

GV Op 

'G A DIVISION OF GENERAL DYNAMICS CORPORATION (jp 


3302 PACIFIC HIGHWAY • SAN DIEGO, CALIFORNIA 











Walter Paulson asks 


Walter A, Paulson, honor student at Pratt Institute, Brooklyn, 
and member of the honorary engineering fraternity, Tau Beta Pi, 
expects to receive his B.S. in Chemical Engineering in June 1957. 
He is interested in the professional advantages that a student may 
derive from technical experience obtained during summer work. 


Robert G. Carter received his M.S. in industrial engineering 
from Ohio State in 1951 and joined Du Pont soon afterward. 
After varied plant experience, he recently undertook an inter¬ 
esting new assignment in the Polychemicals Department at 
Du Pont’s Sabine River Works, Orange, Texas. The major func¬ 
tion of his current work is to coordinate cost information as an 
aid in maintaining cost control. 


Y OU bet we do, Walt! They’re part of a regular Tech¬ 
nical Training Program which Du Pont has had for 
years. 

Ordinarily we try to assign summer employees to work 
which ties in with their fields of training in college and 
with their long-range interests. Informal or formal instruc¬ 
tion on Company matters is usually provided. 

We’re definitely in favor of these summer contacts, for 
they provide students with practical technical experience 
and make them more valuable to industry when they 
graduate. And it gives us a chance to become better 
acquainted, too, with some of the men we’ll be consider¬ 
ing for permanent employment, later. It’s a program of 
mutual benefit. 

FEBRUARY, 1957 


In addition to the Formal Technical Training Program, 
we frequently have a number of vacation replacement 
jobs and other temporary positions which are available 
to college students. 

Last summer we hired a total of 720 students from 171 
different colleges and universities. Most of these were 
juniors, or were graduate students about one year away 
from permanent employment. 

You can see our program is a fairly substantial one, 
Walt. 


FREE FILM: “Mechanical Engineering at Du Pont” 
available on loan for showing before student groups 
and clubs. Write to the Du Pont Company, Wilming¬ 
ton, Delaware. 



*£G U S. PAT. Of* 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 

Watch "Du Pont Theater" on television 
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CONTINUED 


Article !V 

Officers of the Association 

SECTION 4.01 Officers 

The officers of the Association shall be a President, Vice- 
President, Secretary, and. Treasurer. 

3ETION 4.02 President 

The powers and duties of the President are: 

(a) To preside at all meeting^ regular and special, of 
the members and of the Board of Directors; 

(b) To call special meetings of the Board of Directors to 
be held at the office of the Association, or such other place 
as may be fixed by the Board of Directors, at such time ris 
he shall deem proper; 

(e) To affix tne signature of the Association to all papers 
and instruments in writing that may require the same, when 
authorized so to do by the Board of Directors; to affix the 
signature of the Association to all certificates of membership 
that may require the same; and to supervise and control, 
subject to the’ direction of the Board, dll officers, agents, and 
employees of the Association; 

(d) To give, or cause to be given, notice of all meetings 
of members and of the Board of Directors required by the 
By-Laws to be given; 

(e) To prepare and present the annual report as provided 
in Section 2.08 of these By-Laws. 

All powers and duties hereby or by law comferred or 
imposed upon the President may be exercised and performed 
by him either within the State of California or elsewhere. 
SECTION 4.03 Vice-President (change section number only— 

from Section 4.06) 

SECTION 4.04 Secretary 

The powers and duties of the secretary are: 

(a) To .keep full and complete records of the proceedings 
of the Board of Directors and of the meetings of members; 

(b) To keep the corporate seal of the Association and to 
affix the same to all of the instruments that may require it; 

(c) To give, or cause to be given, notice of all meetings 
of th members and of the Board of Directors required by the 
By-Laws to be given; 

(d) To keep and maintain the membership book provided 
for in Section 2.05 of these By-Laws; 

(e) To sign membership certificates and other instruments 
when authorized to do so by the Board of Directors; 

(f) Generally to do and perform all such duties as per¬ 
tain to his office and as may be required by the Board of 
Directors. 

SECTION 4.05 Treasurer 


The powers and duties of the Treasurer are: 

(a) To receive and provide for the custody of all moneys 
belonging to or paid into the Association. 

(b) To deposit in the name of the Association all funds 
in his custody in such banks or other places of deposit as 
the Board of Directors may from time to time designate; 

(c) To sign all checks, making sUre the disbursements are 
made only in accordance with authorizations of the Board 
of Directors. All checks shall be countersigned by the Presi¬ 
dent or the Vice-President or the Secretary; 

(d) To supervise and control the keeping of the accounts 
and books of the Association; 

(e) To prepare and present to the Board of Directors an 
annual budget; 

(f) To prepare and submit to the Board of Directors and 
to the annual meeting of the members a preliminary, report 
of the financial transactions and affairs of the Association; 

(gj To prepare a final audited financial report for the 
preceding fiscal year to be published in the first issue of 
the Association publication following the close of the books' 
for the fiscal year. 

SECTION 4.06 COMPENSATION 

The Officers and Directors shall serve without compensa¬ 
tion except the- Secretary and Treasurer, who, at the discre¬ 
tion of the Board, mey receive compensation, the conditions 
and amount of which shall be set by the Board of Directors. 
SECTION 4.07 Removal from Office 

The Board of Directors may remove any officer from his 
position. Such removal shall be made for good cause shown 
at a regular cr special meeting of the Board cf Directors duly 
called and held. The person to be considered for removal 
shall be given special notice of such proposed action al 
least ten (10) days prior to the meeting. 

Article V 

Nomination, Election, and Terms of Office 

SECTION 5.01 Nomination 

Not later than December fifteenth, the President shall ap¬ 
point a committee consisting of three (3) members of the 
Association who may be Directors; the President shall be 
ex-officio member of this committee. The duty of this com¬ 
mittee shall be to propose a member for nomination for each 
of the four (4) Directors to be elected with at least one (1) 
alternate for each. The President shall present the names of 
these members to the Board of Directors ill January for dis¬ 
cussion. The Board of Directors also shall discuss - possible 
candidates for the office of President, Vice-President, Secre¬ 
tary, and Treasurer at the January meeting. 



W&sfw '-Fi-cdd' 


EOUCATOft 


f lucrescent rlm 


'0MORROW S LIGHTING TODAY 


Call your local 
Smoot Holman office 
write direct. Ask to 
see the man 
from Smoot Holman. 


INGLEWOOD. CALIFORNIA 


SIT BACK AMD RELAX 


Let Cal mac Manufacturing Company 
Worry About 

Your Metal Parts and Products 

We have the most modern facilities and most 
complete plant to give you the maximum of 
service, whether it is a small part, a large part, 
or a product from your ideas to the shipped article 
direct to your customers, under your name, from 
our planf. 

CALMEC MANUFACTURING CD. 

I’oliert A. McIntyre, M.S. ’38 Kimball 6204 

5825 District Blvd. Los Angeles 22, Calif. 


SMOOT-HOLM AH 


see 

the man 
from 
Smoot¬ 
Holman 
first!... 


No matter how difficult 
the illumination problem — 
the Smoot Holman 
lighting expert is the 
man to see! Here 
is trained "know how" 
backed by Smoot Holman's 
modern plant facilities 
and quality 
lighting equipment. 


jor the best in .•>< I tool, 
conimi'irinl and 
industrial lighting 
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Your full-pay job at Hewlett-Packard 
lets you earn your 
Master's degree at Stanford! 


Under the -hp-"honors co-op 1 * 
plan, you may earn your Master’s 
degree at Stanford - while 
drawing full pay as a Hewlett- 
Packard engineer. 

You get free time off for classes; 
yet qualify fully for -hp-’s liberal 

pension, insurance and vacations 

$ 

plans, and fringe benefits. You 
establish your career in northern 
California's dynamic electronics 
center.* You have an assured 
future with the world’s largest 
manufacturer of electronic 
test equipment; you work on 
instrument development, systems, 
the whole world of electronics. 

Only a limited number of the 
top graduating seniors can take 
advantage of this plan. Don't 
delay! Write for full information, 
addressing Dr. Bernard M. 

Oliver at -hp-, Dept. A. 

•Moving allowance, of course 

HEWLETT-PACKARD COMPANY 

275 Page Mill Road • Palo Alto, California, U.S.A. 
Field engineers in all principal areas 
Cable "HEWPACK" • DAvenport 5-4451 



Earn your Master’s in Stanford’s 
famed Electrical Engineering 
school, headed by Dr. Frederick 
Terman. 


Work in the ultra-modern -hp- 
development laboratory and 
plant near the Stanford campus. 


i ivuomy 19 nw K‘ «'•••«*■ ej “ 

urban Palo Alto. Attractive homes are 
available to rent or buy in all price 
brackets. 
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UNIVFRSITY OF CALIFORNIA RADIATION LABOR A TORY • firth hr Lirmnore 


New techniques... new equipment... new knowledge—all are 
in constant growth at Livermore and Berkeley, California as some 
of America’s most challenging nuclear frontiers are met and passed 
by the University of California Radiation Laboratory’s unique 
scientist-engineer task force teams. 

There are many such teams. And what you can do as a member, 
is limited only by yourself—your ability and your interest. 

For UCRL is directed and staffed by some of America’s 
most outstanding scientists and engineers. This group offers 
pioneering knowledge in nuclear research—today’s most expansive 
facilities in that field...and wide-open opportunities to do 
what has never been done before. 


I F you are a mechanical or elec¬ 
tronics engineer, you may be in¬ 
volved in a project in any one of 
mom interesting fields, as a basic 
member of trie task force assigned estr-h 
research problem. Vinr major contribu¬ 
tion will be to design and test the nec¬ 
essary equipment, which calls for skill 
at Improvising mid the requisite imagi¬ 
nativeness to solve a broad scope of eon- 
sLtentK unfamiliar arid ran el problems. 

If you are a chemist or CHEMICAL 
engineer, you will work Oil investiga¬ 
tions in radioehetnistry, physical and 
inorganic chemistry and analytical 
chemistry. The chemical engineer is 
particularly concerned with the prob¬ 
lems of nuclear rocket propulsion, 
weapons and reactors. 

If you are a physicist or mathema¬ 
tician you may he involved in such 
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fields of theoretical and experimental 
physics as weapons design, nuclear 

rockets, nuclear emulsions, scientific 
photographv (including work in the 
neu field of shock hydrodynamics), 
reaction history, critical assembly 


nuclear physics, high current linear 
accelerator research, and the controlled 
release of thermonuclear energy. 

In addition, you will he encouraged 
to explore fundamental problems of 
your owh choosing and to publish your 
findings in the open literature. 

And for your family—there's pleas¬ 
ant living to be had in Northern Cali¬ 
fornia’s sunny, smog-free Livermore 
Valley, near excellent shopping centers, 
schools and the many cultural attrac¬ 
tions of the Sari Francisco Bay Area. 

You ran help develop 
tomorrow—at UCRL today 

Send, for complete information on the 
facilities* work personnel plans and 
benefits and the good living your family 
can enjoy. ucri 



DIRECTOR OF PROFESSIONAL PERSONNEL 
UNIVERSITY OF CALIFORNIA RADIaTION LABORATORY 
I-11 E R MORI,. C \I IFOR VT \ 

Please send me complete information describing UCRL facilities, 
projects arid opportunities. 


My fields of interest are- 


Ad dress- 


ENGINEEPJNG AND SCIENCE 













AIR CONDITIONING: 

Engineers make it a LIFE-TIME Career at York 


* Expanding markets in air conditioning, refrigeration are creating new 
opportunities for engineers. 

« York Training is a recognized pathway to professional development. 

* York’s products and applications are precision-engineered for every 
mechanical cooling need. 

* Resulting career choices call for engineering graduates with widely 
varying talents and interests. 


Today, air conditioning is much more 
than a luxury or convenience. For many 
industries, businesses, and even resi¬ 
dences, it is more than necessary—it’s 
expected. The same is true in precision 
refrigeration. Both spotlight the unpre¬ 
cedented needs for expertly trained 
engineers to design, manufacture, 
apply, and maintain such systems for 
widely varying needs. 

York systems are engineered. The com¬ 
pany’s reputation comes from its de¬ 


mand that the system be tailored to the 
need. The YORK engineer has at his 
disposal both the know-how and the 
facilities to produce and apply more air 
conditioning and refrigeration system 
components than any other manufac¬ 
turer in the industry. Thus, the YORK 
engineer can give full play to his own 
creativeness in serving the Industrial, 
Commercial, and Residential markets. 
At York, the jobs vary. Today’s might 
be a hotel, tomorrow’s a shopping cen¬ 
ter or an environmental laboratory. 


How do engineers get ahead at 
York? Of the 25 top engineering exec¬ 
utives at York, 19 came up through the 
YORK Graduate Engineer Training 
Program. This program blends class¬ 
room and on-the-job assignments into 
personalized plans of post-graduate 
education directed to the specified 
placement chosen. 

Exchange information about your¬ 
self and a YORK career at your College 
Placement Office. There you’ll find the 
booklet “A Pathway to Professional 
Development and Life-time Careers”. 
Register there for a campus interview 
with York’s representative. Mail in¬ 
quiries will receive careful attention. 
Write: Training and Education Depart¬ 
ment, York Corporation, a Subsidiary 
of Borg-Warner Corporation, York, 
Pennsylvania. 



tAe rgua/ky name in 

air conditioning and refrigeration 


HEADQUARTERS 

FOR MECHANICAL COOLING 

5(NC£ 1885 


YORK 

CORPORATION 

SUBSIDIARY OF BQRG-WARNER CORPORATION 
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CONTINUED 


.Not later than March first, the Board of Directors shall 
meet as a nominatina committee without the presence of the 
Secretary and the Treasurer, The President acting as the 
chairman of the committee shall report the actions to the 
Secretary of the Association for inclusion in the official minute 
book. The Board of Directors shall make one (1) nomination 
for eacti office and for each directorship, to be ds follow's: 

President—shall have served on the Board of Directors 
within the past five (5) years. 

Vice-President—shall be a junior member of ihe Board 
of Directors at the time of his nomination and shall serve 
iiis second years ds a senior member of the Board as well 
as Vice-President. 

Secretary 

Treasurer 

Four (4 Directors—to serve for two (2) years. 

The Secretary shall cduse to be published in a publica¬ 
tion of the Association, or in a special notice sent to each 
member not later than April first, an announcement of such 
nominations. Additional nominations may be made for the 
four (4) Directors by petition signed by at ledst twenty-five 
(25) members in good standing provided that the petition is 
received by the Secretary hot later than April fifteenth. 
SECTION 5.02 Election 

In the event that no nominations other than those made 
by the Board of Directors are made before April fifteenth, 
nominations shall be closed and the. Secretary at. the next 
succeeding meeting of the Board of Directors shall cast the 
unanimous vote of all members for the election of the candi¬ 
dates so nominated and notify those elected of their election 

If the Secretary receives additional dominations on or 
before April fifteenth, he shall prepare a ballot with all the 
nominations made as in Section 5.01 hereof which, not later 
than May first, he shall send to each regular member of the 
Association together with instructions for voting. In order 
to be counted, ballots must be received by the Secretary by 
6 o'clock P.M May fifteenth. The Secretary shall determine 
from his records if the voter is entitled to vote At least ten 
(10) days prior to the annual meeting of the Association, the 
Directors shall meet and receive from the Secretary those 
ballots which are valid. The Directors at that time shall can¬ 
vass the vote, and notify those elected of their election The 
four (4) nominees to directorships receiving the largest num¬ 
ber of votes shall be elected. In the event of a tie, the Board 
of Directors shall elect. 

If a nominee dies during the period between his nomina¬ 
tion and election, a substitute nominee shall not be named. 
If nomination shall have been made only by the Board of 
Directors, the Board shall make appointment as provided in 
Section 5.06 hereof. If nominations shall have been made by 
the Board of Directors and by the members, the four (4) 


living nominees receiving the largest number of votes shall 
be elected Directors. 

The results of the election shall be announced at the 
annual meeting of the Association next succeeding the elec¬ 
tion, and the results shall be published in the publication of 
the Association. 

SECi ION 5,03 Qualification 

Each member of the Board of Directors shall be a regular 
member of the Association. 

SECTION 5.04 Eligibility for Immediate Be-eJection 

No officer or director may serve mere than one (1) term 
consecutively in the same office except the Secretary or the 
Treasurer each of whom may succeed himself. 

SECTION 5.05 Term of Offices 

The term of each officer and director shall begin at the 
close of the annual meeting following the election. I'he Presi¬ 
dent, Vice-President, Secretory, and Treasurer shall serve 
until the close of the first succeeding annual meeting and 
uniil their successors are chosen and qualified 'Ihe four (4) 
Directors shall serve until the close of the second succeeding 
annual meeting, and until their successors are chosen and 
qualified 

SECTION 5.06 Vacancies 

If a vacancy in any office or directorship occurs for any 
reason, the remaining members of the Board shall, elect a 
qualified person to fill the vacancy for the unexpired porlion 
of the term, or to serve until his successor is duly elected 
and qualified. Such appointments shall not be made of any 
person who has been a Director within the twelve months 
last preceding the appointment. In the event that more than 
two vacancies occur on the Board of Directors, said .Board 
shall have no authority to transact other business until said 
vacancies have been filled. 

ARTICLE VI CHAPTERS (change Article number only—from 
Article V) 

ARTICLE VII ALUMNI FUND (change Article number only— 
from Article VI) 

ARilCLE VIII ALUMNI MAGAZINE (change Article number 
only—from Article VII) 

ARTICLE IX LIABILITIES (change Article number only—from 
Article VIII) 

ARTICLE X FISCAL YEAR (change Article number only—from 
Article IX) 

ARTICLE XI OFFICE (change Article number only—from 
Article X) 

ARTICLE XII AMENDMENTS (change Article number only— 
from Article XI) 



for plastic film and 
water-rQpolhnt 
grafting surfaces 


©f fru# Higgles quality 


Your urgent demands fed u% to the 
emotion of these new drawing Inks, We am 
pleased to announce that there is an 
thfc bf Higgins quality for every graphic need. 
In 4 blacks, whit© and 16 colors. 


0 art material' deafer* everywhere 


HIGGinS 


Fhe International standard sine© 1883 
MK CO., me., BROOKLYN, hi. Y* 


WANTED: 

Creative Mechanical Engineer 

to work with a long established pro¬ 
fessional engineer on the design of 
special machines and products. 

Lots of calculations, board work and 
checking. Excellent job for engineer 
who likes to work and improve his 
competence. Every job is different 
and in a new field of private in¬ 
dustry. 

j. SCOTT GASSAWAY 

MECHANICAL ENGINEERS 

8320 Melrose Avenue 
Los Angeles 46 , California 
OLive 3-3209 










"Only the aircraft industry combines all of our most 
advanced engineering sciences. It involves such fields 
US electronics, communications, propulsion, systems, 
hydraulics and pneumatics, thermodynamics and 
scores of others — each a field which your training 
will soon qualify you to enter. Those of you who want 
to specialize can have a lifelong career in any one of 
them ; or you can easily move from one field to another 
— still within the aircraft industry — with equal 
opportunity. 

“And here’s another point. . . it’s a relatively young 
industry and the outer limits have yet to be reached. 
Supersonic flight and automatic guidance systems arc 
opening new fields for research that were nidi earJ of 
yesterday, but may be vitally needed tomorrow. f 

“In the aircraft industry your rewards will fe high , . ' 
both in the satisfaction of achievement and compcn- ^ 
sation. So, in summing this up, by all means turn to 
the aircraft industry if you want to make yotir college 
training bring you the greatest returns." \ 

T hese words are echoing daily in classrooms 
throughout America. The reasons are plain to 
see — military and civil aircraft and their support 
equipment are the most complex systems ever demised 
for the movement of men and materials. Pjeeefttg the 
barriers and solving the problems confronting the 
industry present unlimited challenges for creative 
engineering. T '-4 

At Northrop, you can take an active part in speed¬ 
ing the development of both piloted and pilojtless air- " 
craft, intercontinental bombers, missiles and entire 
weapon systems ... by applying your engineering 
training in the specialized fields of your choice. 

The new multi-miliion-dollar Northrop engineer¬ 
ing center, now being completed, is especially 
equipped for the most advanced research and devel¬ 
opment activities. In it you will be working withe, 
young and aggressive leaders who sincerely respect 
individuality, initiative and engineering abilities. In 
addition, your compensation and other benefits will 
be of the finest. 

Be ahead of time by writing us, now. Tell ils where 
your interests lie .. . ask us questions ... we believe 
we can help in your career selection. Write to Mgr. oP" 
Engineering Industrial Relations, Northrop Aircraft, 
Inc., 1019 East Broadway, Hawthorne, California. 


NORTHROP 

Builders of the First Intercontinental Missile 


FEBRUARY, 1957 
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CALTECH 

CALENDAR 


ALUMNI EVENTS 


April 6 
June 5 
June 29 


Alumni Seminar 
Annual Meeting 
Annual Picnic 


ATHLETIC SCHEDULE 


Varsity Basketball 


Varsity Tennis 


February 19 February 21 

Pasadena College at Pasadena College E. LAJC at Caltech 


February 23 

Pomona-Claremont at Caltech 


February 23 

Occidental at Caltech 


FRIDAY EVENING DEMONSTRATION LECTURES 

Lecture Hall, 201 Bridge, 7:30 P.M. 


February 22 
Floods! 

—by Dr. Norman Brooks 


March 8 

X-rdy DiffrtictiOri and 
Structure Of Molecules 
—by Dr. R. E. Marsh 


the Birth and Death of Stars Nuclear Physics in Photographs 
—by Dr. Jesse Greensteirt —by Dr. Vincent Z. Peterson 


ALUMNI ASSOCIATION OFFICERS 

PRESIDENT SECRETARY 

William F. Nash, Jr. '38 Donald S. Clark '29 

VICE-PRESIDENT TREASURER 

Willis R. Donahue, Jr., *34 George B. Holmes '38 

BOARD OF DIRECTORS 

Robert H. Bungay ‘30 Chester W. Lindsay '35 

John R. Fee '51 John E. Osborn '39 

Edward P. Fleischer '43 Richard H. Jahns '35 

Richard W. Stenzel '21 

ALUMNI CHAPTER OFFICERS 

NEW YORK CHAPTER 

President E. Morton Holland '36 

A. G. Edwards & Sons, 501 Lexington Avenue, New York 17 
Vice-President Albert E. Myers '29 

530 Rock Road, Glen Rock, New Jersey 

Secretary-Treasurer Frank F. Scheck '48 

Pennie, Edmonds, Morton, Barrows- & Taylor, 

247 Pdrk Avenue, New York 

WASHINGTON, D.C. CHAPTER: 

President Howard W. Goodhue "24 

U.S. Army Corps of Engineers Office, Chief of Engineers 
Secretary-Treasurer Paul B. Streckewald '39 

10414 Drumm Avenue, Kensington, Maryland 

SAN FRANCISCO CHAPTER 

President Harrison W. Sigworth '44 

California Research Corporation 

Vice-President Donald E. Loeffler '40 

Shell Oil Company, Martinez 

Secretary-Treasurer Jules F. Mayer ’40 

Chemical Division, Standard Oil Co., Richmond 
Meetings: Informal luncheons every Thursday. 

Fraternity Club, 345 Bush St., San Francisco 


Fraternity Club, 345 Bush St., San Francisco 

Chicago chapter: 

President Donald H. Loughridge ‘23 

Northwestern Technological Institute, Evanston 
Vice-President Robert L. Janes '36 

Armour Research Foundation, Chicago 

Secretary-Treasurer Lawrence H. Nobles '49 

Northwestern University, Evanston 

SACRAMENTO CHAPTER: 

President Herbert H. Deardorff '30 

State Division of Highways, 1120 "N" Street, Sacramento 
Vice-President Wayne MacRostie '42 

State Water Project Authority, Sacramento 
Secretary-Treasurer Robert K. Breece '47 

State Division of Highways, Design Department, 

Box 1499, Sacramento 

SAN DIEGO CHAPTER: 

Chairman Maurice B. Ross '24 

3040 Uddl Street, San Diego 6, Calif. 

Secretary Frank John Dore, Jr. '45 

Consolidated Vuitee Aircraft Corp., San Diego 
Program Chairman Herman S. Englander '39 

U. S Ndvy Electronics Laboratory 



Trent R. Dames ’83 Will tarn W. Moore *33 

Soil Mechanics Investigations 

General Offices: 816 West Fifth Street, Los Angeles 17 
Regional Offices: Los Angeles, San Francisco, Portland, 
Seattle, Salt Lake City, Chicago, New York, Atlanta, London 


Whether you read in a specialized 
field, ot whether your literary range 
is boundless you’re most likely to find 
the book you seek at VROMAN’S. 

(Try VROMAN’S, too, for desk 
supplies and quality gift, ideas.) 


OF PASADENA 

455 EL DORADO, PASADENA 5, CALIFORNIA 



















A Southern wholesale confectioner bad re¬ 
ceived an order for $10.00 worth of candy 
bars from the Horde Hollow Candy Shop. It 
was a first order, and when the credit manager 
didn’t find tire name listed in the Reference 
Book, he phoned the Dun & Bradstreet office 
for a report on tire venture. 


Even if Dun & Bradstreet reporters photographed every 
business they investigate, it would not be among the 
biggest uses of photography this famous credit organi¬ 
zation employs. 


The reporter assigned to the case located 
the concern on a dirt road, and he took a snap¬ 
shot of the premises and its busy proprietors 
which inspired this illustration. He inter¬ 
viewed the owners and wrote a report which 


One most important way makes last-minute credit in¬ 
formation in the apparel trades available thoughout the 
country overnight. Current data and analysts’ opinions 
on more than 150,000 apparel retailers are microfilmed, 
transferred to micro-cards and flown daily to Credit 
Clearing offices. 

It’s another example of photography and Recordak 
microfilming saving time and money. They are working 


was forwarded to the wholesaler. 

It informed him that the enterprise was 
operated as a partnership by two neighbors 
who were both “eleven years of age and un¬ 
married”—also that “although the owners are 
men of limited means, they have a high stand¬ 
ing in their community.” The financial state¬ 
ment indicated assets of $13.25 in merchandise 
and cash, with a valuation of $35.00 for the 
building consisting of a remodeled turkey coop. 


for railroads, banks, oil companies and countless other I The partners were reported as experienced 


businesses and industries both large and small. 

Behind the many' photographic products becoming in¬ 
creasingly valuable today' and those being planned for 
tomorrow lie intriguing and challenging opportunities at 
Kodak in research, development, design and production. 

If you are interested in these opportunities in science 
and engineering — whether you are a recent graduate or 
a qualified returning serviceman, write to the Business 
and Technical Personnel Department. 

Eastman Kodak Company, Rochester 4, N. Y. 


with a five-year record of selling lemonade 
and cookies with their home pantries as the 
principal sources of supply. There was no in¬ 
debtedness as their mothers’ terms were 
strictly C.O.D. The wholesaler took a more 
liberal attitude and shipped on regular terms. 
The bill was paid in ten days, 
and tiie wholesaler opened 
an account in his ledger .gp 

for the “Horsie Hollow 
Candy Shop.” y ,' 











































